Forgearena — Flashcards

A Spark & Anvil printable flashcard deck. Quiz yourself on the Forgearena cast's curriculum — one card at a time.

How to use these cards

Fold each sheet down the middle line so the answers are hidden. Read the question on the left, say your answer out loud,
then unfold to check the right side. Testing yourself — then checking — is one of the most powerful ways to remember.
Get one wrong? That's the best kind of practice: try it again tomorrow.

Want real flashcards? Cut along the fold line and the rows into cards — question on one side, answer on the other.

Spark & Anvil is a 501(c)(3) public charity. Every app, story, and book is free, forever — no ads, no in-app purchases, no tracking.
Released under Creative Commons BY-NC-SA 4.0 for educational reuse.

Forgearena — Flashcards

How to use these cards
. General Knowledge
. Science Trivia
. Math Challenge
. History & World
. Language Arts
. Critical Thinking
. STEM Challenge
. Championship Mix
9. Quiz Strategy & Competition
10. Quiz Strategy & Competition
11. Quiz Strategy & Competition
12. Quiz Strategy & Competition
13. General Knowledge
14. General Knowledge
15. General Knowledge
16. General Knowledge
Keep going

Keep exploring online

00O N O U A WN =



1. General Knowledge

< Question (fold

-)

What is the
chemical formula
for water?

What gas do
plants absorb
from the air
during
photosynthesis?

What is the
longest river in
the world?

What is the
largest ocean on
Earth?

What is the
smallest unit of
life?

Which ancient
wonder of the
world is the only
one still standing?

What is the
boiling point of
water at sea level
in degrees
Celsius?

What is the
largest animal
that has ever
lived on Earth?

What causes
seasons on
Earth?

What is the speed
of light
approximately
equal to?

Which country
has the largest
population in the

Answer

H20 — Water's chemical formula is H20, meaning each molecule contains two hydrogen atoms
bonded to one oxygen atom.

Carbon dioxide — Plants absorb carbon dioxide (CO2) from the air and use sunlight energy to
convert it into glucose and oxygen through photosynthesis.

Nile River — The Nile River is the longest river in the world at about 4,130 miles. It flows
northward through northeastern Africa, emptying into the Mediterranean Sea. Ancient Egyptian
civilization flourished along its banks.

Pacific Ocean — The Pacific Ocean is the largest and deepest ocean, covering about 63 million
square miles - more than all of Earth's land area combined.

Cell — The cell is the basic unit of life. All living organisms are composed of one or more cells,
which carry out the functions necessary for life.

Great Pyramid of Giza — The Great Pyramid of Giza, built around 2560 BCE as a tomb for
Pharaoh Khufu, is the only one of the Seven Wonders of the Ancient World that still exists today.

100 degrees Celsius — Water boils at 100 degrees Celsius (212 degrees Fahrenheit) at sea level.
At higher altitudes, water boils at lower temperatures due to reduced air pressure.

Blue whale — The blue whale is the largest animal known to have ever existed, larger than any
dinosaur. Adults can reach up to 100 feet long and weigh up to 200 tons.

Earth's tilted axis as it orbits the Sun — Earth's axis is tilted about 23.5 degrees relative to its
orbit around the Sun. When the Northern Hemisphere tilts toward the Sun, it receives more
direct sunlight and experiences summer. Six months later, it tilts away and experiences winter.

186,000 miles per second — Light travels at approximately 186,000 miles per second (300,000
kilometers per second). At this speed, it takes light about 8 minutes and 20 seconds to travel
from the Sun to Earth.

India — India surpassed China as the world's most populous country in 2023, with over 1.4
billion people. It is located in South Asia.



world?

What force keeps
us on the ground
and the Moon in
orbit around
Earth?

Which planet is
known as the Red
Planet?

How many
continents are
there on Earth?

What is the main
language spoken
in Brazil?

What is the tallest
mountain in the
world?

What does the
word 'democracy’
mean?

What are the
three states of
matter?

If you mix red
and blue paint,
what color do you
get?

How many sides
does a hexagon
have?

Why is the sky
blue?

What is the
hardest natural
substance on
Earth?

A recipe calls for
doubling a half
cup of flour. How
much flour is
needed?

Gravity — Gravity is the attractive force between any two objects with mass. Earth's gravity
keeps us on the ground and keeps the Moon in orbit. It depends on the masses of the objects
and the distance between them.

Mars — Mars appears red because its surface is covered with iron oxide (rust). It is the fourth
planet from the Sun and has been explored by several rovers.

Seven — The seven continents are Africa, Antarctica, Asia, Australia, Europe, North America,
and South America.

Portuguese — Brazil's official language is Portuguese, a legacy of Portuguese colonization
beginning in 1500. It is the only Portuguese-speaking country in the Americas.

Mount Everest — Mount Everest, located on the border between Nepal and Tibet (China) in the
Himalayas, is the tallest mountain above sea level at approximately 29,032 feet (8,849 meters).

Government by the people — Democracy comes from the Greek words 'demos' (people) and
'kratos' (rule or power). It is a system of government where citizens have the power to choose
their leaders and influence laws through voting.

Solid, liquid, and gas — The three common states of matter are solid (fixed shape and
volume), liquid (fixed volume but takes the shape of its container), and gas (fills its entire
container). Plasma is sometimes considered a fourth state.

Purple — Mixing red and blue paint creates purple (or violet). This is subtractive color mixing,
where pigments absorb certain wavelengths of light. Purple is one of the three secondary
colors.

Six — A hexagon has six sides. The prefix 'hex' comes from Greek meaning six. Regular
hexagons appear in nature, like in honeycomb cells.

Sunlight is scattered by the atmosphere, and blue light scatters more than other colors
— The sky appears blue because of Rayleigh scattering. Sunlight contains all colors, but blue
light has a shorter wavelength and is scattered in all directions by gas molecules in the
atmosphere more than other colors, making the sky appear blue.

Diamond — Diamond is the hardest known natural material, scoring 10 on the Mohs hardness
scale. It is made entirely of carbon atoms arranged in a crystal structure.

One cup — Doubling 1/2 cup means 2 x 1/2 = 1 cup. This is a practical application of fraction
multiplication.



Who wrote the William Shakespeare — William Shakespeare wrote Romeo and Juliet around 1594-1596. He is

play Romeo and considered one of the greatest writers in the English language.
Juliet?

Which instrument Piano — A standard modern piano has 88 keys - 52 white keys and 36 black keys. The piano
has 88 keys? was invented by Bartolomeo Cristofori in Italy around 1700.



2. Science Trivia

< Question (fold —)

What is the process
by which plants make
their own food using
sunlight?

How old is the Earth
approximately?

What causes a
rainbow to appear?

How many hearts
does an octopus
have?

What is DNA?

What animal can
sleep for up to 3
years?

Sound cannot travel
through what?

What happens when
you mix baking soda
and vinegar?

What is the largest
organ in the human
body?

What is the hottest
planet in our solar
system?

What is the only
metal that is liquid at
room temperature?

What is the fastest
land animal?

Answer

Photosynthesis — Photosynthesis is the process where plants use sunlight, water, and
carbon dioxide to produce glucose (food) and oxygen. The reaction takes place in
chloroplasts, which contain the green pigment chlorophyll.

About 4.5 billion years — Earth is approximately 4.54 billion years old. Scientists
determined this by dating the oldest rocks on Earth, meteorites, and Moon rocks using
radiometric dating techniques.

Sunlight is refracted and split into its component colors by water droplets in the air —
Rainbows form when sunlight enters water droplets in the air, is refracted (bent), reflects off
the back of the droplet, and exits. This process separates white light into its component
colors: red, orange, yellow, green, blue, indigo, and violet.

Three — An octopus has three hearts. Two branchial hearts pump blood through each of
the two gills, while one systemic heart pumps blood through the rest of the body. Octopus
blood is also blue because it contains copper-based hemocyanin.

A molecule that contains the genetic instructions for building and maintaining living
organisms — DNA (deoxyribonucleic acid) is a molecule shaped like a twisted ladder
(double helix) that contains the genetic instructions used in the development and
functioning of all living organisms. It determines traits like eye color, height, and much
more.

Snail — Snails can enter a state of dormancy (estivation) for up to 3 years when weather
conditions are unfavorable. They seal themselves inside their shells with a layer of mucus
that hardens to prevent moisture loss.

A vacuum (empty space) — Sound is a vibration that travels through matter (solids, liquids,
or gases). In a vacuum where there are no molecules, there is nothing to carry the
vibrations, so sound cannot travel. That is why space is silent.

A chemical reaction produces carbon dioxide gas, creating bubbles — Baking soda (a
base) and vinegar (an acid) react chemically to produce carbon dioxide gas, water, and
sodium acetate. The CO2 gas creates the characteristic fizzing and bubbling.

Skin — The skin is the body's largest organ, covering about 22 square feet (2 square meters)
in an average adult and weighing about 8 pounds. It protects internal organs, regulates
temperature, and provides sensory information.

Venus — Venus is the hottest planet at about 900°F (475°C) even though Mercury is closer
to the Sun. Venus's thick carbon dioxide atmosphere creates an extreme greenhouse effect
that traps heat.

Mercury — Mercury is the only metal that is liquid at room temperature, with a melting
point of -38°F (-39°C). It was once used in thermometers but has been replaced due to
toxicity concerns.

Cheetah — The cheetah is the fastest land animal, capable of reaching speeds up to 70
mph (112 km/h) in short bursts. It can accelerate from 0 to 60 mph in just 3 seconds, faster
than most sports cars.



Why does ice float on
water?

Why do things float
in the Dead Sea?

What percentage of
the human body is
water?

What is the most
abundant gas in
Earth's atmosphere?

What do you call a
scientist who studies
fossils?

Why do we see
lightning before we
hear thunder?

How many bones
does a shark's
skeleton contain?

What is the
powerhouse of the
cell?

How long does it take
for light from the Sun
to reach Earth?

Which planet in our
solar system has the
most moons?

What is the process
by which a caterpillar
becomes a butterfly?

Why does the Moon
appear to change
shape throughout
the month?

A student observes
that metal feels
colder than wood at
the same room
temperature. Why?

Water expands when it freezes, becoming less dense than liquid water — Water is
unusual because it expands about 9% when it freezes, making ice less dense than liquid
water. This is why ice floats. This property is vital for life - frozen lake surfaces insulate the
liquid water below, allowing fish to survive winter.

Its extremely high salt content makes the water much denser than the human body
— The Dead Sea has a salt concentration of about 34%, making it roughly 10 times saltier
than the ocean. This extreme salinity makes the water so dense that the human body is less
dense than it, causing people to float effortlessly.

About 60% — The adult human body is approximately 60% water. The brain and heart are
about 73% water, lungs about 83%, and even bones are about 31% water.

Nitrogen — Nitrogen makes up about 78% of Earth's atmosphere, while oxygen makes up
about 21%. The remaining 1% consists of argon, carbon dioxide, and trace gases.

Paleontologist — A paleontologist studies fossils to learn about ancient life forms. They
examine preserved remains of plants, animals, and microorganisms to understand how life
has evolved over millions of years.

Light travels much faster than sound — Light travels at about 186,000 miles per second,
while sound travels at about 767 miles per hour. The lightning flash reaches your eyes
almost instantly, but the thunder takes about 5 seconds to travel each mile between you
and the lightning.

Zero - sharks have cartilage instead of bones — Sharks have no bones at all. Their entire
skeleton is made of cartilage, the same flexible tissue found in human ears and noses. This
makes sharks lighter and more flexible.

Mitochondria — Mitochondria are known as the powerhouse of the cell because they
produce ATP (adenosine triphosphate), the main energy molecule used by cells. They do this
through cellular respiration, combining glucose and oxygen.

About 8 minutes — Light from the Sun takes approximately 8 minutes and 20 seconds to
travel the roughly 93 million miles to Earth. This means when you see the Sun, you are
actually seeing it as it was 8 minutes ago.

Saturn — Saturn has the most known moons of any planet in our solar system, with over
140 discovered. Jupiter is second with about 95. New moons continue to be discovered as
telescope technology improves.

Metamorphosis — Metamorphosis is the biological process of transformation from an
immature form to an adult form. A caterpillar forms a chrysalis, where its body is completely
reorganized into a butterfly - one of the most dramatic transformations in nature.

The amount of the Moon's sunlit side visible from Earth changes as it orbits — The
Moon's phases occur because as it orbits Earth, we see different portions of its sunlit half.
During a new moon, the sunlit side faces away from us. During a full moon, the entire sunlit
side faces Earth. The Moon itself does not change shape.

Metal conducts heat away from your hand faster than wood does — Metal is a much
better conductor of heat than wood. When you touch metal, it quickly conducts heat away
from your warm hand, making it feel cold. Wood insulates and conducts heat slowly, so it
feels warmer even though both are at room temperature.






3. Math Challenge

< Question (fold —)

How many degrees are in a
straight angle?

What is the greatest common
factor (GCF) of 18 and 24?

If a shirt costs $24 and is 25%
off, what is the sale price?

A car travels 180 miles in 3
hours at a constant speed.
What is its speed?

A bag has 3 red marbles, 5
blue marbles, and 2 green
marbles. What is the
probability of drawing a blue
marble?

If you roll a standard die, what
is the probability of rolling an
even number?

What is the order of operations
acronym and what does it
stand for?

What is the volume of a cube
with sides of 4 cm?

Solve:3x (4+2)-5
Which number is a prime

number: 15, 21, 23, or 27?

What is 0.75 expressed as a
fraction in simplest form?

What is the least common
multiple (LCM) of 4 and 6?

How many faces does a
rectangular prism have?

A triangle has angles
measuring 45° and 90°. What
is the third angle?

A pizza is cut into 8 equal
slices. If you eat 3 slices, what

Answer

180 degrees — A straight angle measures exactly 180 degrees and forms a
straight line. A right angle is 90°, an obtuse angle is between 90° and 180°, and a
full rotation is 360°.

6 — Factors of 18: 1, 2, 3,6, 9, 18. Factors of 24: 1, 2, 3, 4, 6, 8, 12, 24. The greatest
common factor is 6.

$18 — 25% of $24 is $6 (24 + 4 = 6). Subtract the discount from the original price:
$24 - $6 = $18.

60 miles per hour — Speed = distance + time = 180 miles + 3 hours = 60 miles per
hour.

1/2 or 50% — There are 3+ 5 + 2 = 10 marbles total. The probability of drawing
blue =5/10 = 1/2 = 50%.

1/2 or 50% — A standard die has 6 faces (1, 2, 3, 4, 5, 6). The even numbers are 2,
4, and 6 — that is 3 out of 6 outcomes = 3/6 = 1/2 = 50%.

PEMDAS: Parentheses, Exponents, Multiplication, Division, Addition,
Subtraction — PEMDAS stands for Parentheses, Exponents, Multiplication and
Division (left to right), Addition and Subtraction (left to right). It tells us the order in
which to perform mathematical operations.

64 cubic centimeters — The volume of a cube is s3 (side cubed). Volume = 4 x 4 x
4 = 64 cubic centimeters.

13 — Using PEMDAS: First, parentheses: 4 + 2 = 6. Then multiplication: 3 x 6 = 18.
Finally, subtraction: 18 -5 =13.

23 — 23 is prime because it can only be divided by 1 and 23. The others are
composite: 15=3x5,21=3x%x7,27=3x09.

3/4 — 0.75 = 75/100. To simplify, divide both numerator and denominator by 25:
75+25=3,100+ 25=4. S0 0.75 = 3/4.

12 — The multiples of 4 are 4, 8, 12, 16... and multiples of 6 are 6, 12, 18... The
smallest number that appears in both lists is 12.

6 — Arectangular prism (like a box) has 6 faces: top, bottom, front, back, left side,
and right side. It also has 12 edges and 8 vertices.

45° — The sum of angles in a triangle is always 180°. So the third angle = 180° -
45° - 90° = 45°. This is a right isosceles triangle.

5/8 — The whole pizza is 8/8. After eating 3 slices, 8/8 - 3/8 = 5/8 of the pizza



fraction of the pizza remains?

What is the value of 2A5 (2 to
the fifth power)?

If a recipe serves 4 people and
you need to serve 10, by what
factor should you multiply the
ingredients?

What is the perimeter of a
square with sides measuring 9
inches?

What type of triangle has all
three sides of different
lengths?

A student scored 80, 90, 70,
and 100 on four tests. What is
the mean score?

What does the term 'mean’
refer to in mathematics?

What is 3/4 + 1/8?

A rectangle has a length of 12
c¢cm and a width of 5 cm. What
is its area?

What is 5/6 - 1/3?

If the patterniis 3, 6, 12, 24,
what comes next?

remains.

32 — 2A5means 2 x 2 x 2 x 2 x 2 = 32. Each multiplication doubles the result: 2, 4,
8,16, 32.

2.5 — To find the multiplication factor, divide the desired servings by the original:
10 + 4 =2.5. So you need to multiply every ingredient by 2.5.

36 inches — The perimeter of a square is 4 times the length of one side.
Perimeter =4 x 9 = 36 inches.

Scalene triangle — A scalene triangle has all three sides of different lengths and
all three angles of different measures. An equilateral triangle has all sides equal,
and an isosceles triangle has exactly two sides equal.

85 — Mean = sum of all values + number of values = (80 + 90 + 70 + 100) + 4 = 340
+4=85.

The average of a set of numbers — The mean is the average. To find it, add all
the numbers together and divide by how many numbers there are. For example,
the meanof2,4,and6is(2+4+6)+3 =4,

7/8 — To add 3/4 + 1/8, convert 3/4 to 6/8 (multiply numerator and denominator
by 2). Then 6/8 + 1/8 = 7/8.

60 square centimeters — The area of a rectangle is calculated by multiplying
length x width. So 12 cm x 5 cm = 60 square centimeters.

1/2 — Convert 1/3 to sixths: 1/3 = 2/6. Then 5/6 - 2/6 = 3/6, which simplifies to 1/2.

48 — Each number in the pattern is doubled (multiplied by 2): 3 x2=6,6x2=12,
12 x 2 =24, so the next number is 24 x 2 = 48.



4. History & World

< Question
(fold —)

Which river was
essential to the

development of
ancient Egyptian
civilization?

What event is
commonly said
to have started
World War I?

Why is the
Renaissance
considered an
important
period in
history?

Which South
American
civilization built
Machu Picchu?

Who was the
first President of
the United
States?

What did the
Rosetta Stone
help scientists
do?

Which empire
was ruled by
Julius Caesar?

What is the Ring
of Fire?

Which ancient
Greek city-state
was known for
its powerful navy
and democracy?

How did the
invention of the

Answer

The Nile River — The Nile River was essential to ancient Egypt. Its predictable annual flooding
deposited nutrient-rich silt on the surrounding land, enabling agriculture in an otherwise desert
environment. Egyptian civilization developed along its banks.

The assassination of Archduke Franz Ferdinand of Austria — The assassination of Archduke
Franz Ferdinand of Austria-Hungary on June 28, 1914, in Sarajevo is considered the immediate
trigger for World War I. Complex alliances then drew multiple nations into the conflict.

It was a period of great cultural and intellectual rebirth in Europe after the Middle Ages —
The Renaissance (14th-17th century) was a period of cultural, artistic, and intellectual revival in
Europe. It saw breakthroughs in art (Leonardo da Vinci, Michelangelo), science (Galileo), and
literature, bridging the gap between the Middle Ages and modern history.

The Inca Empire — Machu Picchu was built by the Inca Empire in the 15th century, high in the
Andes Mountains of Peru. It is believed to have been a royal estate or sacred religious site for
Inca leaders.

George Washington — George Washington served as the first President of the United States
from 1789 to 1797. He had previously served as Commander-in-Chief of the Continental Army
during the American Revolutionary War.

Decipher ancient Egyptian hieroglyphics — The Rosetta Stone, discovered in 1799, contained
the same decree written in three scripts: hieroglyphics, Demotic, and Ancient Greek. Since
scholars could read Greek, they used it to decode Egyptian hieroglyphics.

The Roman Empire — Julius Caesar was a Roman military leader and dictator who played a
critical role in the transformation of the Roman Republic into the Roman Empire. He was
assassinated in 44 BCE.

A zone of frequent earthquakes and volcanic eruptions around the Pacific Ocean — The
Ring of Fire is a 25,000-mile horseshoe-shaped zone around the edges of the Pacific Ocean. It is
home to about 75% of the world's active volcanoes and about 90% of the world's earthquakes,
caused by tectonic plate boundaries.

Athens — Athens was known for developing democracy and maintaining a powerful navy.
Sparta, by contrast, was known for its land-based military. Athens is considered the birthplace of
Western civilization and democracy.

It made books more affordable and accessible, spreading knowledge to more people —



printing press
change the
world?

Compare how
the geography of
Greece and
Egypt influenced
their civilizations
differently.

The Amazon
River flows
through which
continent?

What is the
capital of Japan?

What are the
three branches
of the United
States
government?

What is the
largest desert in
the world?

What is the
longest wall ever
built?

What was the
Silk Road?

Why did the
ancient
Egyptians
mummify their
dead?

Which explorer
is credited with
the first voyage
to
circumnavigate
the globe?

What ancient
writing system
used wedge-
shaped marks
pressed into clay

Gutenberg's printing press (c. 1440) revolutionized communication. Before it, books were hand-
copied and extremely expensive. The press made mass production of books possible,
dramatically increasing literacy and accelerating the spread of ideas.

Greece's mountainous terrain led to independent city-states, while Egypt's flat river valley
enabled a unified kingdom — Greece's rugged mountains and islands isolated communities,
leading to independent city-states with different governments. Egypt's flat Nile Valley allowed
easy communication and transport, enabling pharaohs to unify and rule a large kingdom.
Geography directly shaped each civilization's political structure.

South America — The Amazon River flows through South America, primarily through Brazil. It is
the second longest river in the world and carries more water than any other river. It flows
through the Amazon Rainforest, the world's largest tropical rainforest.

Tokyo — Tokyo is the capital and largest city of Japan, with a metropolitan population of over 13
million people. It is one of the world's most important financial and cultural centers.

Legislative, Executive, and Judicial — The three branches are Legislative (Congress — makes
laws), Executive (President — enforces laws), and Judicial (Supreme Court — interprets laws). This
separation of powers prevents any one branch from becoming too powerful.

The Sahara Desert — The Sahara Desert in North Africa is the world's largest hot desert,
covering about 3.6 million square miles. Note: Antarctica is technically a larger desert by
definition (low precipitation), but the Sahara is the largest hot desert.

The Great Wall of China — The Great Wall of China stretches over 13,000 miles and was built
over many centuries, starting around the 7th century BCE. It was designed to protect Chinese
states from invasions by nomadic groups from the north.

An ancient network of trade routes connecting East and West — The Silk Road was a
network of trade routes connecting China and East Asia with the Mediterranean, Middle East,
and Europe. Active from about 130 BCE to 1453 CE, it facilitated the exchange of goods, ideas,
religions, and technologies.

They believed preserving the body was essential for the afterlife — Ancient Egyptians
believed that the soul (ka and ba) needed a preserved body to return to in the afterlife.
Mummification involved removing internal organs, drying the body with natron salt, and
wrapping itin linen.

Ferdinand Magellan (completed by his crew) — Ferdinand Magellan's expedition, which
departed Spain in 1519, was the first to circumnavigate the globe. Although Magellan was killed
in the Philippines in 1521, Juan Sebastian Elcano led the remaining crew back to Spain in 1522.

Cuneiform — Cuneiform was developed by the Sumerians of Mesopotamia around 3400 BCE. It
is one of the earliest known writing systems. Scribes used a reed stylus to press wedge-shaped
marks into soft clay tablets.



tablets?

What body of
water separates
Europe from
Africa?

What was the
significance of
the Magna
Carta?

Which ancient
civilization built
the pyramids at
Giza?

What is the
smallest
continent by
land area?

What document
begins with 'We
the People™?

The Mediterranean Sea — The Mediterranean Sea lies between Europe and Africa (and western
Asia). Its name comes from Latin 'mediterraneus' meaning 'middle of the land.' It has been a
crucial waterway for trade and culture for thousands of years.

It limited the power of the English king and established that no one is above the law — The
Magna Carta, signed in 1215, was one of the first documents to establish that the king's power
was not absolute and that even monarchs must obey the law. It influenced later democratic
documents including the U.S. Constitution.

Ancient Egyptians — The ancient Egyptians built the pyramids at Giza around 2560 BCE. The
Great Pyramid of Giza was built as a tomb for Pharaoh Khufu and is the oldest of the Seven
Wonders of the Ancient World.

Australia — Australia is the smallest continent, covering about 2.97 million square miles. It is
unique in being both a continent and a country. It is sometimes referred to as the 'island
continent.’

The United States Constitution — The United States Constitution, written in 1787, begins with
'We the People of the United States...' This preamble establishes that the government's authority
comes from the people. It is the supreme law of the United States.



5. Language Arts
< Question (fold —)

Why is it important to cite
sources when writing a
research paper?

What is an antonym for the
word 'abundant'?

Which sentence uses a
simile?

What is the main purpose of
a thesis statement in an
essay?

In the context of literature,
what is the 'setting' of a
story?

What type of sentence asks a
question?

What is the difference
between a fact and an
opinion?

What does the prefix 'un-'
mean?

What is a compound
sentence?

What is the subject of the
sentence: 'The curious cat
climbed the tall tree."”?

What is a synonym?

Answer

To give credit to original authors and allow readers to verify the information
— Citing sources gives credit to the original authors of ideas and information,
avoiding plagiarism. It also allows readers to verify facts and explore topics further.
Proper citation builds the writer's credibility and demonstrates thorough research.

Scarce — 'Abundant' means existing in large quantities or plentiful. Its antonym
'scarce' means in short supply or insufficient. Understanding antonyms helps build
vocabulary and comprehension.

Her smile was like sunshine on a rainy day. — A simile is a figure of speech that
compares two different things using 'like' or 'as.' 'Her smile was like sunshine' uses
'like' to compare a smile to sunshine. 'He is a rock' is a metaphor (no 'like' or 'as’).

To present the main argument or point the essay will make — A thesis
statement is a sentence that presents the central argument or main point of an
essay. It appears in the introduction and guides the entire essay. Each body
paragraph should support the thesis statement.

The time and place where the story takes place — The setting of a story is the
time and place in which it occurs. It includes the physical location, the time period,
the weather and season, and the social or cultural environment. Setting often
influences the plot, characters, and mood.

Interrogative sentence — An interrogative sentence asks a question and ends with
a question mark. Declarative sentences make statements, exclamatory sentences
express strong emotion, and imperative sentences give commands.

A fact can be proven true, while an opinion is a personal belief or judgment —
A fact is a statement that can be proven true or false through evidence or
observation. An opinion is a personal belief, judgment, or feeling that cannot be
definitively proven. Distinguishing between facts and opinions is a critical reading
skill.

Not or opposite of — The prefix 'un-' means 'not' or 'opposite of.' For example,
‘unhappy' means 'not happy,' 'unfair' means 'not fair,' and 'undo' means to reverse
an action.

A sentence that contains two independent clauses joined by a conjunction or
semicolon — A compound sentence joins two independent clauses (complete
sentences) using a coordinating conjunction (for, and, nor, but, or, yet, so —
FANBOYS) or a semicolon. Example: 'l like reading, and she likes writing.'

The curious cat — The subject of a sentence is the person, place, thing, or idea that
the sentence is about. In this sentence, 'the curious cat' is performing the action of
climbing, so it is the complete subject.

A word that has the same or similar meaning as another word — A synonym is
a word with the same or nearly the same meaning as another word. For example,
'big' and 'large' are synonyms. An antonym, by contrast, is a word with the opposite
meaning.



What is the difference
between 'their,' 'there,' and
'they're'?

Read this passage: 'The old
house groaned in the wind,
its shutters flapping like
desperate wings.' Which two
literary devices are used?

What is the root word in
'unbelievable'?

What is hyperbole?

What literary device gives
human qualities to non-
human things?

What is the correct way to
write the plural of 'child'?

In the sentence 'She quickly
ran to the store,' what part of
speech is 'quickly'?

What point of view uses
words like 'l,' 'me," and 'my"?

What is the purpose of a
topic sentence in a
paragraph?

What is alliteration?

In the sentence 'The
enormous elephant entered
the enclosure,' what is the
adjective?

What does the idiom 'break a
leg' mean?

'Their' shows possession, 'there' refers to a place, and 'they're’' means 'they
are' — 'Their' is possessive (Their dog is friendly). 'There' refers to a place or
existence (The book is over there). 'They're' is a contraction of 'they are' (They're
coming to the party). These are homophones — words that sound the same but
have different meanings and spellings.

Personification and simile — The passage uses personification (‘the house
groaned' — houses cannot actually groan) and simile (‘flapping like desperate wings'
— using 'like' to compare shutters to wings). These devices create a vivid, eerie
atmosphere.

believe — The root word in 'unbelievable' is 'believe.' The prefix 'un-' means 'not,’
and the suffix -able' means 'capable of.' So 'unbelievable' literally means 'not
capable of being believed.'

An extreme exaggeration used for emphasis or humor — Hyperbole is an
exaggerated statement not meant to be taken literally. 'I'm so hungry | could eat a
horse' is hyperbole — the speaker is not literally going to eat a horse. It is used for
emphasis, humor, or to make a strong impression.

Personification — Personification gives human qualities, characteristics, or actions
to non-human things. For example, 'The sun smiled down on us' gives the sun the
human ability to smile. It makes descriptions more vivid and relatable.

children — 'Children’ is the irregular plural of 'child.' Unlike regular plurals that add
-s or -es, some English words have irregular plural forms: child/children,
mouse/mice, tooth/teeth, foot/feet.

Adverb — 'Quickly' is an adverb because it modifies (describes) the verb 'ran' by
telling how she ran. Adverbs modify verbs, adjectives, or other adverbs and often
(but not always) end in "-ly.'

First person — First person point of view uses pronouns like 'l,' 'me,' 'my,' and 'we.'
The narrator is a character in the story telling it from their own perspective. Second
person uses 'you,' and third person uses 'he,' 'she," and 'they.'

To introduce the main idea of the paragraph — A topic sentence introduces the
main idea of a paragraph. It is typically the first sentence and sets the direction for
the rest of the paragraph. Supporting sentences then provide evidence, examples,
and details related to the topic sentence.

The repetition of the same beginning sound in a series of words — Alliteration is
the repetition of the same initial consonant sound in nearby words. 'Sally sells
seashells by the seashore' repeats the 's' sound. Writers use alliteration to create
rhythm, emphasis, and memorable phrases.

enormous — 'Enormous' is an adjective because it describes the noun 'elephant.’
Adjectives modify nouns and pronouns by telling what kind, which one, how many,
or how much.

Good luck — 'Break a leg' is an idiom meaning 'good luck,' especially said to
performers before they go on stage. Idioms are expressions whose meanings
cannot be understood from the individual words — they have figurative, not literal,
meanings.



What is onomatopoeia?

Which sentence correctly
uses a semicolon?

A word that imitates the sound it represents — Onomatopoeia refers to words
that phonetically imitate or resemble the sound they describe. Examples include
'buzz' (a bee), 'crash' (something breaking), 'sizzle' (cooking), and 'splash' (water). It
makes writing more vivid and sensory.

I love reading; it takes me to different worlds. — A semicolon connects two
independent clauses (complete sentences) that are closely related in meaning. 'l
love reading' and 'it takes me to different worlds' are both complete thoughts that
are closely connected in topic.



6. Critical Thinking

< Question (fold —)

What makes evidence
'reliable'?

A scientist observes that
plants in Pot A (with fertilizer)
grew taller than plants in Pot
B (without fertilizer). Can she
conclude that fertilizer causes
plants to grow taller?

A store advertises 'Buy one,
get one 50% off!" on a $20
item. What is the actual
discount percentage on two
items?

What is the purpose of peer
review in science?

In a debate, what does
'‘burden of proof' mean?

A friend says: 'You cannot
trust anything that person
says because they are from a
different country.' What type
of fallacy is this?

What is an assumption in an
argument?

A company advertises: 'Our
toothpaste is recommended
by 9 out of 10 dentists.' What
questions should a critical
thinker ask?

Answer

It comes from a credible source, can be verified, and is based on systematic
observation or research — Reliable evidence comes from credible, expert
sources; is based on systematic observation, experimentation, or research; can be
independently verified; and is consistent with other evidence. Social media shares,
personal anecdotes, and unsourced claims are generally less reliable.

Not necessarily — other variables (sunlight, water, soil) must be controlled to
make that conclusion — She cannot be certain unless all other variables (sunlight,
water, soil type, temperature) were identical. If Pot A also received more sunlight,
the growth difference could be due to sunlight, not fertilizer. A valid conclusion
requires controlling all variables except the one being tested.

25% — you save $10 on a $40 total — Without the deal: 2 x $20 = $40. With the
deal: $20 + $10 (50% off second item) = $30. You save $10 out of $40, which is 10/40
=25%. The '50% off' sounds better than it actually is — a critical thinking skill in
evaluating advertisements.

To have other experts check the research for errors, bias, and validity before
publication — Peer review is a process where independent experts evaluate
research before it is published. Reviewers check the methodology, data analysis,
and conclusions for errors or bias. It is a crucial quality control mechanism in
science, though it is not perfect.

The responsibility to provide evidence falls on the person making the claim —
The burden of proof means that the person making a claim is responsible for
providing evidence to support it. If someone says 'ghosts are real," it is their
responsibility to provide evidence — not the listener's job to prove ghosts are not
real.

Ad hominem — attacking the person rather than addressing their argument
— This is an ad hominem fallacy — attacking or discrediting the person making the
argument rather than addressing the argument itself. A person's country of origin
has no bearing on whether their statements are true or false. Arguments should be
evaluated on their evidence and logic.

A belief or claim that is taken for granted without being explicitly stated or
proven — An assumption is an unstated belief that underlies an argument. For
example, the argument 'You should study harder to get into a good college'
assumes that getting into a good college is important. Identifying hidden
assumptions helps evaluate arguments critically.

How many dentists were surveyed? Were they paid? What were they
comparing it to? — A critical thinker would ask: How many dentists were surveyed
(10 or 10,000)? Were they paid or sponsored by the company? What was the
toothpaste compared against? Were the results from an independent study? These
questions help evaluate the credibility of the claim.

Inductive goes from specific observations to general conclusions; deductive



What is the difference
between inductive and
deductive reasoning?

A student says: 'We should
ban all homework because |
do not like doing it.' Evaluate

the strength of this argument.

What is the difference
between correlation and
causation?

If all dogs are mammals, and
all mammals are warm-
blooded, what can you
conclude?

What is a logical fallacy?

What is a Venn diagram used
for?

What does it mean to
evaluate a source for bias?

In a scientific experiment,
what is the purpose of a
control group?

What is confirmation bias?

goes from general principles to specific conclusions — Inductive reasoning
moves from specific observations to broader generalizations (bottom-up).
Deductive reasoning starts with general principles and applies them to specific
cases (top-down). Inductive conclusions are probable; deductive conclusions are
certain if the premises are true.

It is weak because it relies only on personal preference, not evidence about
homework's effectiveness — This argument is weak because it uses only personal
preference as support. A stronger version would include evidence: research on
homework effectiveness, student stress data, comparison of schools with and
without homework, or expert opinions. Strong arguments rely on evidence, not just
feelings.

Correlation means two things happen together; causation means one actually
causes the other — Correlation means two variables tend to change together, but
one does not necessarily cause the other. Causation means one event directly
produces another. For example, studying more (cause) leads to better grades
(effect), but having a rooster crow (correlation) does not cause the sun to rise.

All dogs are warm-blooded — This is deductive reasoning using a syllogism. If all
dogs belong to the group 'mammals,’ and all mammals belong to the group 'warm-
blooded,' then all dogs must also be warm-blooded. The logic flows from general to
specific.

An error in reasoning that weakens an argument — A logical fallacy is a flaw in
reasoning that makes an argument invalid or unsound, even if the conclusion might
seem convincing. Recognizing fallacies is essential for evaluating arguments
critically.

To visually show the similarities and differences between two or more things
— A Venn diagram uses overlapping circles to show relationships between sets.
Items in the overlapping section belong to both groups, while items in non-
overlapping sections belong to only one group. It is a powerful tool for comparing
and contrasting.

To examine whether the source presents information in a one-sided or
prejudiced way — Evaluating for bias means examining whether a source unfairly
favors one perspective over others. Consider the author's background, purpose,
funding, and whether opposing viewpoints are fairly presented. All sources have
some degree of bias.

To provide a baseline for comparison by not receiving the experimental
treatment — A control group does not receive the experimental treatment and
serves as a baseline for comparison. By comparing the experimental group (which
receives the treatment) to the control group, scientists can determine whether the
treatment had an effect.

The tendency to seek out and favor information that confirms what you
already believe — Confirmation bias is the tendency to search for, interpret, and
remember information that confirms preexisting beliefs while ignoring or
discounting contradictory evidence. Everyone is susceptible to it. Awareness of
confirmation bias helps us think more objectively.

A comparison between two different things that share some similarities, used
to explain an idea — An analogy is a comparison between two things that are
different in most ways but similar in some important way. For example, 'Electricity



What is an analogy?

Why is it important to
distinguish between primary
and secondary sources?

A student claims: 'Everyone |
know likes pizza, so everyone
in the world likes pizza.' What
logical fallacy is this?

When reading a news article,
what is the most important
thing to check first?

A survey asks: 'Don't you
agree that our school lunch is
terrible?' What is wrong with
this question?

Why is it important to
consider multiple
perspectives on an issue?

What does it mean for an
argument to be 'valid' in logic?

What is a hypothesis in the
scientific method?

flows through wires like water flows through pipes' uses a familiar concept (water
in pipes) to explain a less familiar one (electricity in wires).

Primary sources provide firsthand evidence, while secondary sources
interpret or analyze primary sources — Primary sources are original, firsthand
accounts (diaries, photographs, speeches, data). Secondary sources analyze,
interpret, or summarize primary sources (textbooks, reviews, documentaries). Both
are valuable, but understanding the difference helps evaluate reliability and
context.

Hasty generalization — drawing a broad conclusion from limited evidence —
This is a hasty generalization — concluding something about an entire population
based on a small, unrepresentative sample. Just because everyone the student
knows likes pizza does not mean all 8 billion people on Earth do.

The source — who published it, and what are their credentials and potential
biases — Checking the source is the most important first step. Consider: Who
published it? What are their credentials? Do they have a potential bias or agenda? Is
the publication known for factual reporting? This context helps you evaluate how
much to trust the information.

It is a leading question that pushes respondents toward a particular answer
— This is a leading question — the phrasing 'Don't you agree' and the negative
word 'terrible' push respondents toward agreeing. A neutral version would be:
'How would you rate our school lunch?' Good research requires unbiased
questions.

It helps you understand the full picture and make more informed decisions —
Considering multiple perspectives helps you understand the complexity of issues,
identify strengths and weaknesses in different arguments, reduce bias, and make
more thoughtful decisions. It does not mean all perspectives are equally valid — it
means you evaluate them fairly.

The conclusion logically follows from the premises, regardless of whether the
premises are true — A valid argument has a logical structure where the conclusion
necessarily follows from the premises. For example: 'All cats can fly. Fluffy is a cat.
Therefore, Fluffy can fly.' The logic is valid (the conclusion follows), but the
argument is not sound because the first premise is false.

A testable prediction or explanation based on observations — A hypothesis is
an educated prediction or proposed explanation that can be tested through
experimentation. It is based on prior observations and knowledge. A hypothesis is
not a random guess — it is grounded in reasoning and can be proven or disproven
through evidence.



7. STEM Challenge

< Question (fold —)

What happens to water
molecules when water
changes from liquid to
gas?

Why do engineers build
scale models before
constructing full-size
structures?

What is Newton's First
Law of Motion?

What is the engineering
design process?

What is the chemical
symbol for gold?

What is the function of
DNA in living
organisms?

What is an algorithm?

What happens to the
kinetic energy of an
object when its speed
doubles?

What is the difference
between a physical
change and a chemical
change?

What is the function of
mitochondria in a cell?

Answer

The molecules move faster and spread farther apart as they gain energy — When
water changes from liquid to gas (evaporation or boiling), the molecules absorb energy
and move faster. This increased kinetic energy causes them to spread far apart and move
freely as water vapor. The molecules themselves do not change — only their arrangement
and energy level.

To test designs, identify problems, and make improvements at lower cost and risk
— Scale models allow engineers to test structural integrity, aerodynamics, and other
properties at a fraction of the cost and risk. Finding and fixing design flaws in a model is
far cheaper and safer than discovering them in a full-size structure. This is a core part of
the engineering design process.

An object at rest stays at rest, and an object in motion stays in motion, unless acted
upon by an external force — Newton's First Law (Law of Inertia) states that objects resist
changes in their state of motion. A stationary object stays still, and a moving object
continues at the same speed and direction, unless an unbalanced force acts on it.

A systematic approach: define the problem, research, brainstorm, select a solution,
build, test, and improve — The engineering design process is a systematic method:
define the problem, research constraints, brainstorm solutions, select the best option,
build a prototype, test it, and improve based on results. It is iterative, meaning you repeat
steps to refine your design.

Au — The chemical symbol for gold is Au, from the Latin word 'aurum' meaning 'shining
dawn.' Similarly, silver is Ag (argentum), iron is Fe (ferrum), and lead is Pb (plumbum).

It stores genetic instructions for building and maintaining the organism — DNA
(deoxyribonucleic acid) is a molecule that carries the genetic instructions used in the
growth, development, functioning, and reproduction of all living organisms. Itis a
blueprint that determines traits like eye color, height, and susceptibility to certain
diseases.

A step-by-step set of instructions for solving a problem or completing a task — An
algorithm is a finite set of well-defined instructions for solving a problem or performing a
task. A recipe is an algorithm for cooking. A GPS route is an algorithm for navigation. In
computer science, algorithms are the foundation of all programs.

The kinetic energy quadruples (becomes 4 times greater) — Kinetic energy = 1/2 x m x
v2. Since velocity is squared, doubling the speed means the kinetic energy increases by 22
=4 times. This is why car crashes at high speeds are so much more dangerous — a car
going 60 mph has 4 times the kinetic energy of one going 30 mph.

A physical change alters form but not composition; a chemical change creates a
new substance — A physical change alters appearance or state without changing the
chemical composition (melting ice, cutting paper). A chemical change creates new
substances with different properties (burning wood, rusting iron). Signs of chemical
change include color change, gas production, or temperature change.

To produce energy (ATP) for the cell through cellular respiration — Mitochondria are
organelles that produce ATP (adenosine triphosphate) through cellular respiration. They
convert glucose and oxygen into energy the cell can use, releasing carbon dioxide and



What are tectonic
plates?

In binary code, what
number does 1010
represent in decimal?

What is the pH scale
used to measure?

What is the difference
between renewable
and non-renewable
energy sources?

Aroller coaster caris at
the top of the first hill.
At this point, what type
of energy does it have
the most of?

What is a watershed?

What type of energy
transformation occurs
when you turn on a
flashlight?

What is natural
selection?

What is the value of pi
() to two decimal
places?

What is the relationship
between wavelength
and frequency of a
wave?

water as byproducts. Most cells contain hundreds to thousands of mitochondria.

Large pieces of Earth's crust that move slowly over the mantle, causing
earthquakes and volcanic activity — Tectonic plates are massive slabs of Earth's
lithosphere that float on the semi-fluid asthenosphere below. There are about 15 major
plates that move a few centimeters per year. Their interactions at boundaries cause
earthquakes, volcanic eruptions, and mountain formation.

10 — In binary, 1010 =(1x8)+(0x4)+(1x2)+(0x1)=8+0+2+0=10. Each digit
represents a power of 2, and binary uses only 0 and 1. Computers process all data using
binary code.

How acidic or basic (alkaline) a substance is — The pH scale measures how acidic or
basic a substance is, ranging from 0 (most acidic) to 14 (most basic). A pH of 7 is neutral
(pure water). Lemon juice has a pH around 2 (acidic), and bleach has a pH around 13
(basic).

Renewable sources replenish naturally (solar, wind); non-renewable sources are
finite (coal, oil) — Renewable energy sources replenish naturally within a human
lifetime: solar, wind, hydroelectric, geothermal. Non-renewable sources exist in finite
quantities and take millions of years to form: coal, oil, natural gas. Using renewables helps
reduce greenhouse gas emissions.

Gravitational potential energy — because it is at maximum height — At the top of
the first hill, the roller coaster has maximum gravitational potential energy (PE = mgh)
because it is at its highest point. As it descends, potential energy converts to kinetic
energy (energy of motion). At the bottom, kinetic energy is at its maximum and potential
energy is at its minimum.

An area of land where all water drains to a common outlet, like a river or lake — A
watershed is a land area where all precipitation (rain, snow) collects and drains to a
common outlet such as a river, lake, or ocean. The Mississippi River watershed, for
example, covers about 40% of the contiguous United States.

Chemical energy (battery) transforms to electrical energy, then to light and heat
energy — In a flashlight, chemical energy stored in the battery is converted to electrical
energy, which flows through the circuit to the bulb. The bulb converts electrical energy
into light energy (and some heat energy). Energy is never created or destroyed, only
transformed.

The process where organisms with traits better suited to their environment survive
and reproduce more successfully — Natural selection is the mechanism of evolution
described by Charles Darwin. Organisms with traits that are advantageous in their
environment are more likely to survive and reproduce, passing those traits to offspring.
Over many generations, this leads to changes in species.

3.14 — Pi () = 3.14159... It is the ratio of any circle's circumference to its diameter. Piis an
irrational number, meaning it cannot be expressed as a simple fraction and its decimal
representation never ends or repeats.

They are inversely related — Wavelength and frequency are inversely related. Since
wave speed = wavelength x frequency, if speed is constant, increasing the wavelength
means the frequency must decrease, and vice versa. Long radio waves have low
frequency; short gamma rays have high frequency. — as wavelength increases, frequency
decreases.



A bridge must support
its own weight plus the
weight of cars. Which
type of force are the
bridge supports
experiencing?

A circuit has a 12V
battery and a 4-ohm
resistor. What is the
current?

What is the difference
between speed and
velocity?

If a force of 10 Newtons
is applied to a 2 kg
object, what is its
acceleration?

What is the
Pythagorean theorem?

Compression — the supports are being squeezed together — Bridge supports
experience compression — a pushing force that squeezes the material together. The
weight of the bridge and traffic pushes down, and the ground pushes up, compressing
the supports between them. Tension, by contrast, is a pulling force that stretches
material.

3 amperes — Using Ohm's Law (V = IR), we find current: | = V/R = 12V + 4Q = 3 amperes.
Ohm's Law describes the relationship between voltage (electrical pressure), current (flow
of charge), and resistance (opposition to flow).

Speed is how fast something moves; velocity is speed with a specific direction —
Speed is a scalar quantity — it tells you how fast an object is moving (e.g., 60 mph).
Velocity is a vector quantity — it includes both speed and direction (e.g., 60 mph north).
Two objects can have the same speed but different velocities if they are moving in
different directions.

5 m/s? — Using Newton's Second Law (F = ma), we rearrange to find acceleration: a = F/m
=10 N + 2 kg =5 m/s2. This means the object accelerates at 5 meters per second squared.

In a right triangle, a2 + b2 = c2, where c is the hypotenuse — The Pythagorean theorem
states that in a right triangle, the square of the hypotenuse (c) equals the sum of the
squares of the other two sides (a and b): a2 + b2 = c2. For example, a 3-4-5 triangle: 32 + 42
=9+16=25="52



8. Championship Mix

< Question (fold —)

What is the greenhouse
effect?

What is the difference
between weather and
climate?

What is the theme of a literary
work?

What is the significance of the
theory of plate tectonics in
understanding Earth's
history?

What is cellular respiration?

Evaluate whether this
argument is sound: 'Since the
average global temperature
has increased over the past
century, and human CO,
emissions have also
increased, human activity is
contributing to global
warming.'

An author writes a novel from
the villain's perspective,
making the reader
sympathize with them. Which
narrative technique is being
used?

Answer

The process where certain gases in the atmosphere trap heat from the Sun,
warming Earth's surface — The greenhouse effect occurs when gases like CO,,
methane, and water vapor in the atmosphere trap some of the Sun's heat that
would otherwise radiate back into space. A natural greenhouse effect keeps Earth
warm enough for life. However, increased greenhouse gases from human activities
are enhancing this effect, causing global warming.

Weather is short-term atmospheric conditions; climate is the long-term
average of weather patterns in a region — Weather describes atmospheric
conditions at a specific time and place (today's temperature, rainfall). Climate
describes the average weather patterns of a region over a long period (30+ years).
A city can have cold weather today but a warm climate overall.

The underlying message or central idea that the author conveys through the
story — A theme is the underlying message or central idea of a literary work — a
universal truth the author wants readers to understand. It is not the plot (what
happens) or the subject (what it is about), but the deeper meaning. A single work
can have multiple themes.

It explains how continents have moved over time, why earthquakes and
volcanoes occur, and how mountains and ocean basins form — Plate tectonics
is a unifying theory in geology. It explains continental drift (how continents moved
from the supercontinent Pangaea), why earthquakes and volcanoes cluster at plate
boundaries, how mountains form (collision zones), how ocean basins open and
close, and how fossils of the same species appear on different continents.

The process by which cells break down glucose using oxygen to produce
energy (ATP), releasing carbon dioxide and water — Cellular respiration is the
metabolic process where cells convert glucose (CsH;,06) and oxygen (O,) into
energy (ATP), carbon dioxide (CO,), and water (H,0). It occurs in the mitochondria
and is essentially the reverse of photosynthesis. All living cells perform cellular
respiration.

The argument is reasonable and supported by scientific consensus, though
correlation alone would not be sufficient — the causal mechanism
(greenhouse effect) is also well-understood — While correlation alone does not
prove causation, this argument is strengthened by the well-understood causal
mechanism: CO, is a greenhouse gas that traps heat. The scientific consensus
(97%+ of climate scientists) supports the conclusion. A strong argument combines
correlation, mechanism, and expert consensus — all three are present here.

Unreliable narrator — the storytelling perspective may distort or bias the
reader's understanding of events — An unreliable narrator is a storytelling
technique where the narrator's credibility is compromised. By telling the story from
the villain's perspective, the author intentionally biases the reader's sympathies.
Readers must critically evaluate the narrator's version of events against what they
know to be true.



What is the difference
between an atom and a
molecule?

What is the electromagnetic
spectrum?

What role did the Nile, Tigris-
Euphrates, Indus, and Yellow
Rivers play in early
civilizations?

What is the slope of the liney
=3x+7?

A population of rabbits on an
island doubles every year.
Starting with 10, how many
will there be after 4 years?

What literary device is used
in: 'lt was the best of times, it
was the worst of times'?

What is the difference
between genotype and
phenotype?

What was the Cold War?

Why is biodiversity important
for ecosystems?

Simplify the expression: 3(2x -

An atom is a single unit of an element; a molecule is two or more atoms
bonded together — An atom is the smallest unit of an element that retains its
chemical properties (e.g., one oxygen atom, O). A molecule is formed when two or
more atoms bond together (e.g., O, is two oxygen atoms, H,0 is two hydrogen and
one oxygen). Molecules can be elements (O,) or compounds (H,0).

The full range of electromagnetic radiation, from radio waves to gamma rays,
organized by wavelength and frequency — The electromagnetic spectrum
includes all types of electromagnetic radiation, arranged by wavelength/frequency:
radio waves (longest), microwaves, infrared, visible light (ROYGBIV), ultraviolet, X-
rays, and gamma rays (shortest). All travel at the speed of light. Visible light is a tiny
fraction of the total spectrum.

They provided water for farming, transportation, and supported the
development of the first major civilizations — The great rivers provided water
for irrigation, enabling agriculture in otherwise arid regions. Their flooding
deposited fertile silt. They served as transportation and trade routes. The first
major civilizations — Egyptian, Mesopotamian, Indus Valley, and Chinese — all
developed along these rivers.

3 — In the slope-intercept form y = mx + b, the coefficient of x is the slope (m) and
b is the y-intercept. Iny = 3x + 7, the slope is 3 (the line rises 3 units for every 1 unit
it moves right) and the y-intercept is 7.

160 — With exponential doubling: Year 0: 10, Year 1: 20, Year 2: 40, Year 3: 80, Year
4:160. The formula is P = P, x 2At =10 x 24 =10 x 16 = 160. Exponential growth
starts slowly but accelerates rapidly.

Paradox — a statement that seems contradictory but reveals a deeper truth
— This famous opening from Dickens' A Tale of Two Cities uses paradox —
juxtaposing contradictory ideas to convey a complex truth. The era was
simultaneously wonderful and terrible depending on one's perspective. Paradox
invites readers to think more deeply about apparently contradictory situations.

Genotype is the genetic makeup of an organism; phenotype is the observable
physical characteristics — Genotype refers to the specific genetic information an
organism carries (e.g., Bb for eye color). Phenotype is the observable expression of
those genes (e.g., brown eyes). The same phenotype can result from different
genotypes, and some genotype traits may be hidden (recessive genes).

A period of political and military tension between the United States and the
Soviet Union (1947-1991) without direct military conflict between them — The
Cold War (1947-1991) was a period of geopolitical tension between the US and
USSR. Though they never directly fought (‘cold'), they competed through proxy
wars, the arms race, the space race, espionage, and ideological propaganda. It
ended with the dissolution of the Soviet Union in 1991.

Greater biodiversity makes ecosystems more resilient, productive, and better
able to withstand and recover from disturbances — Biodiversity strengthens
ecosystems in multiple ways: it provides redundancy (if one species declines, others
can fill its role), increases productivity, improves nutrient cycling, and enables faster
recovery from disturbances. Loss of biodiversity makes ecosystems fragile and less
able to support life, including human life.

11x - 12 — Step 1: Distribute 3: 3(2x) - 3(4) + 5x = 6x - 12 + 5x. Step 2: Combine like



4) + 5x

What was the significance of
the Industrial Revolution?

What is dramatic irony in
literature?

If f(x) = 2x + 3, what is f(5)?

What did the Declaration of
Independence primarily
argue?

Solve for x: 2x +5=17

What is the law of
conservation of energy?

What is the surface area of a
cube with edges of 3 cm?

What is the probability of
flipping two coins and getting
heads on both?

terms: 6x + 5x = 11x. Result: 11x - 12.

It transformed economies from agricultural to industrial, changing how goods
were produced and how people lived and worked — The Industrial Revolution
(late 1700s-1800s) transformed economies from agrarian to industrial. Key changes
included factory production replacing handmade goods, urbanization, steam
power, new transportation (railroads), and significant social changes including child
labor issues and the rise of the middle class.

When the audience knows something that the characters in the story do not
— Dramatic irony occurs when the audience has information that the characters
lack. This creates tension, suspense, or humor. In Romeo and Juliet, the audience
knows Juliet took a sleeping potion, but Romeo believes she is dead, making his
actions tragically ironic.

13 — To evaluate f(5), substitute 5 for x in the function: f(5) = 2(5) +3 =10+ 3 =13.
Function notation f(x) means 'the output when the input is x.'

That the American colonies had the right to separate from British rule
because of natural rights violations — The Declaration of Independence (1776),
primarily authored by Thomas Jefferson, argued that people have unalienable
rights (life, liberty, pursuit of happiness), that governments derive power from the
consent of the governed, and that when a government violates these rights, the
people have the right to alter or abolish it.

X =6 — Step 1: Subtract 5 from both sides: 2x = 12. Step 2: Divide both sides by 2: x
=6.Check: 2(6) +5=12+5=17. Correct.

Energy cannot be created or destroyed, only transformed from one form to
another — The law of conservation of energy states that the total energy in a
closed system remains constant. Energy can change form (kinetic to potential,
chemical to thermal, etc.) but cannot be created or destroyed. This is one of the
most fundamental laws of physics.

54 square centimeters — A cube has 6 identical square faces. Each face has area =
3 x3=9cm? Total surface area =6 x 9 =54 cm>.

1/4 or 25% — Each coin has a 1/2 probability of heads. Since the flips are
independent, multiply: 1/2 x 1/2 = 1/4 = 25%. The four possible outcomes are HH,
HT, TH, TT — only one (HH) is the desired outcome.



9. Quiz Strategy & Competition

< Question (fold —)

Your team is behind by 200
points with 3 questions left.
Each question is worth 100
points. What strategy gives you
the best chance to win?

A quiz question has 4 choices.
You are sure two of them are
wrong. What should you do?

A quiz game tracks your wrong
answers and repeats those
topics. How does this system
help you improve?

What is a 'streak bonus' in
many quiz games?

What is the advantage of
reading all answer choices
before selecting one?

Is it better to specialize in one
quiz subject or be good at many
subjects? Explain your
reasoning.

What is the name for a plan you
make before a quiz competition
starts?

A quiz offers a 'double or
nothing' challenge. You have
300 points. If you win, you get
600. If you lose, you get 0.
Should you take it?

Why is it often better to skip a
very hard question and come
back to it later?

Why is it important to know
your strengths and weaknesses
before a quiz?

Answer

Answer all 3 remaining questions correctly to finish with a lead — Three
correct answers would earn 300 points, putting you 100 points ahead. It's
challenging but possible. The best strategy is to stay focused and give each
remaining question your full effort.

Eliminate the two wrong answers and choose between the remaining two —
After eliminating 2 wrong answers, you have a 50% chance of guessing correctly
between the remaining 2. This is much better than the 25% chance you'd have
with all 4 options.

It identifies your weak areas and gives you more practice on the topics you
struggle with — By tracking wrong answers and repeating those topics, the
system creates personalized practice. You spend more time on areas where you
need improvement, which is more effective than reviewing material you already
know.

Extra points earned for answering several questions correctly in a row — A
streak bonus rewards players who answer multiple questions correctly without a
mistake, giving them extra points on top of the base reward.

You might find a better answer or catch a tricky option you almost missed
— Reading all choices helps you compare options and avoid picking an answer
that seems right but isn't the best one. Sometimes the correct answer is worded
differently than you expected.

Being good at many subjects is usually better because quizzes cover diverse
topics — In most quiz competitions, questions span many subjects. A well-
rounded knowledge base gives you more opportunities to earn points. A
specialist might dominate one category but struggle in others, earning fewer total
points.

Strategy — A strategy is a plan of action designed to achieve a goal. In quiz
competitions, a strategy might include which types of questions to focus on or
when to use power-ups.

Only if you are confident you know the answer, because losing means losing
everything — Double or nothing is very risky. If you're confident you know the
answer, it can be worth it. But if you're unsure, keeping your 300 points is the
safer choice. Good strategists weigh their confidence level.

You can earn points on easier questions first and avoid wasting time —
Skipping a hard question lets you answer easier ones first, securing those points.
You can return to the hard question if time allows, rather than getting stuck and
missing easier points.

So you can spend more practice time on weak areas and play to your
strengths during the quiz — Understanding your strengths lets you answer
those questions quickly and confidently. Knowing your weaknesses tells you
where to focus your studying so you can improve before the competition.



A classmate says 'The best quiz
strategy is to always answer as
fast as possible.' Do you agree
or disagree, and why?

Your quiz streak is at 5 correct
answers. The next question
seems very hard. Should you
guess or skip?

In a timed quiz, what does 'time
management' refer to?

You earned 500 points. An
upgrade costs 400 points and
doubles future earnings. A
second upgrade costs 200 and
adds a small bonus. Which is
the better investment?

What does 'pacing yourself'
mean during a quiz?

A quiz game lets you buy
'insurance' that protects your
points when you answer wrong.
At what point is insurance a
good investment?

How does the 'process of
elimination' improve your
chances of guessing correctly?

Two quiz strategies: Strategy A
scores 80% accuracy in 5
minutes. Strategy B scores 95%
accuracy in 10 minutes. If the
quiz is 10 minutes long with 20
questions, which is better?

In a quiz game, prices for
upgrades go up exponentially:
$10, $100, $1,000, $10,000. Why
does this design matter for
strategy?

You have 2 minutes left and 5
questions remaining. Each
question is worth the same
points. What is the best
strategy?

Disagree: speed without accuracy leads to more wrong answers and lost
points — Speed alone is not the best strategy. While being quick helps, rushing
leads to careless mistakes. The best approach balances speed with accuracy,
reading each question carefully enough to answer correctly.

It depends on the penalty: if wrong answers break your streak, consider
skipping; if there's no penalty, guess — The right choice depends on the rules.
If a wrong answer resets your streak and costs you a big bonus, skipping might
protect your earnings. If there's no penalty, taking a guess is worth the risk.

Deciding how much time to spend on each question — Time management in
quizzes means planning how long you spend per question so you have enough
time to attempt all of them.

The 400-point upgrade, because doubling future earnings will earn back
more over time — The 400-point upgrade doubles all future earnings, so it pays
for itself quickly. The cheaper upgrade adds only a small bonus. Investing in the
bigger multiplier maximizes your total score.

Working at a steady speed so you don't rush or run out of time — Pacing
yourself means maintaining a steady, sustainable speed throughout the quiz so
you can answer carefully without running out of time at the end.

When you have a large point balance and the risk of losing points is high —
Insurance becomes valuable when you have accumulated many points. Early in
the game with few points, the cost isn't worth it. Late in the game with a big
balance, protecting your earnings from a wrong answer penalty makes strategic
sense.

By removing wrong answers, each remaining choice has a higher probability
of being correct — With 4 choices, random guessing gives you a 25% chance. If
you eliminate 2 wrong answers, your chance jumps to 50%. The fewer wrong
options remaining, the better your odds.

It depends on how questions are timed, but Strategy B's higher accuracy
often wins if you can reach all questions — Strategy A gets about 16 right (80%
of 20). Strategy B gets about 19 right (95% of 20). If both players can answer all 20
questions in time, the more accurate strategy B earns more points.

It forces players to prioritize which upgrades to buy first since they can't
afford everything — Exponential pricing creates strategic depth. Players must
choose which upgrades give the best return for their cost. Buying everything is
impossible, so smart players prioritize the most valuable upgrades first.

Spend about 24 seconds per question, answering as many as you can — With
120 seconds and 5 questions, you get about 24 seconds each. Spreading your
time evenly gives you the best chance of earning points on all remaining
questions.



What does 'risk vs. reward'
mean in a quiz competition?

Why do quiz games often
increase the value of questions
as they get harder?

A player always answers quickly
but gets 40% wrong. Another
player takes more time but only
gets 10% wrong. Who likely
earns more points overall?

What does 'process of
elimination' mean in a quiz?

Design a simple quiz game rule
where players must decide
between saving their points or
risking them for a bonus.
Describe how it would work.

Balancing the chance of losing points against the possibility of gaining more
— Risk vs. reward means considering whether the potential benefit of an action
(like answering a hard question for more points) is worth the potential cost (like
losing points for a wrong answer).

To reward players who can answer more difficult questions with greater
payoff — Harder questions are worth more points to create a fair reward system.
Players who invest time in learning and can answer tough questions earn a bigger
payoff for that extra effort.

The slower, more accurate player, because fewer wrong answers means
more consistent point gains — Accuracy matters more than speed in most
scoring systems. The slower player's 90% accuracy means they earn points on
almost every question. The fast player loses points or misses earnings on 40% of
questions.

Removing answers you know are wrong to narrow down choices — Process
of elimination means crossing out answers you know are incorrect so you have
fewer choices to pick from, increasing your odds of choosing correctly.

Example: After every 5 questions, players choose to 'bank’ their points
safely or enter a bonus round where they can double their unbanked points
but lose them all if they answer wrong — A good risk-reward mechanic gives
players meaningful choices. Banking points is safe but limits growth. Risking
points is exciting and can lead to big gains, but the possibility of loss creates
tension and strategic thinking.



10. Quiz Strategy & Competition

< Question (fold —)

Is it better to study a little bit
every day or a lot the night before
a quiz? Evaluate both approaches.

A quiz question asks: 'Which
planet is known as the Red
Planet?' You're not sure, but you
know Earth is blue and Jupiter has
stripes. How does this help?

What is a 'fact' versus an
'opinion'?

A friend says: 'Flashcards are the
only way to study for quizzes.' Is
this a fair claim? Why or why not?

You learn a new fact: 'Octopuses
have three hearts.' How could you
connect this to something you
already know to remember it
better?

Should quiz competitions include

questions that test understanding
(not just memorized facts)? Give a
reason for your position.

What is a 'category' in a trivia
quiz?

You want to remember that the
Sahara Desert is in Africa. How
could you use a visual mental
image to remember this?

A quiz covers 10 categories with 5
questions each. You're strongin 4
categories and weak in 6. How

Answer

Studying a little every day is better because spaced repetition
strengthens long-term memory — Spaced practice (studying a little daily)
strengthens neural pathways over time, creating durable memories. Cramming
can help short-term recall but the information fades quickly. For quiz
competitions that test cumulative knowledge, daily study is far more effective.

You can eliminate Earth and Jupiter, narrowing your choices to the
remaining options — Even without knowing the answer directly, your
knowledge about other planets lets you eliminate wrong choices. If you know
Earth is blue and Jupiter has stripes, neither is the 'Red Planet.' This narrows
your options to Mars (the correct answer).

A fact can be proven true with evidence; an opinion is a personal belief —
Afact is a statement that can be verified with evidence (e.g., 'Water boils at 100
degrees Celsius'). An opinion expresses a personal viewpoint (e.g., 'Summer is
the best season'). Quiz questions test facts, not opinions.

Not fair: flashcards are one effective tool, but there are many good study
methods like mind maps, practice quizzes, group study, and reading —
Flashcards are excellent for memorizing individual facts but less effective for
understanding complex concepts. Other methods like practice quizzes test
recall under pressure, mind maps show connections between ideas, and group
study allows discussion.

Connect it to the prefix 'octo' meaning eight (like octagon) — Connecting
new facts to existing knowledge creates stronger memories. Linking 'octopus
has 3 hearts' to 'octo means 8' builds a web of interesting octopus facts. The
more connections, the easier it is to recall during a quiz. — an octopus has 8
arms and 3 hearts, both unusual numbers.

Yes, because understanding-based questions test deeper knowledge and
reward players who truly learn the material — Understanding-based
questions test whether a player truly grasps a concept, not just whether they
memorized it. This rewards deeper learning, encourages critical thinking, and
better prepares students for real-world application of knowledge.

A group of questions that share the same subject or topic — A category
groups related questions together by subject. Common quiz categories include
science, history, geography, literature, and arts. Organizing questions by
category helps players know what to expect.

Picture a giant sand dune shaped like the African continent, or imagine a
camel walking across a map of Africa — Visual memory techniques create
vivid mental pictures that are easier to recall than plain text. Imagining a camel
on a map of Africa links the Sahara to its location in a way that's both
memorable and fun.

Focus most study time on the 6 weak categories, since that's where you
have the most room to improve and the most questions to gain points on
— With 30 questions from weak categories and 20 from strong ones, improving



would you analyze where to focus
your study time?

You made flashcards for a quiz
but keep getting the same 5 cards
wrong. What should you do?

Compare these two study
methods: (A) Reading a textbook
for 2 hours straight, or (B)
Studying for 25 minutes, taking a
5-minute break, and repeating.
Which is likely more effective?

What is a 'flashcard' used for?

Why do some quiz players keep a
'knowledge journal' where they
write down new facts they learn
each day?

What is the difference between
'memorizing' and 'understanding'
a fact?

You need to memorize the order
of the planets. Create a sentence
where each word starts with the
first letter of each planet
(Mercury, Venus, Earth, Mars,
Jupiter, Saturn, Uranus, Neptune).

Why do quiz shows often have
categories like 'science,' 'history,’
and 'geography'?

How does connecting new facts to
things you already know help you
remember them?

Why is it useful to study

your weak areas yields the most additional points. You already perform well in
strong categories, so the marginal gain from extra study there is smaller.

Set those 5 cards aside and review them more frequently until you get
them right consistently — Spending extra time on the cards you get wrong is
called 'targeted practice.' It's more efficient than reviewing cards you already
know. Many study apps use this principle, showing difficult cards more often
until you master them.

Method B, because breaks help your brain process and retain information
better — Research shows that spaced study with breaks (similar to the
Pomodoro Technique) leads to better retention than marathon sessions. Your
brain consolidates memories during breaks, and attention naturally declines
after 25-30 minutes.

Quick review of facts by putting a question on one side and the answer on
the other — Flashcards are a study tool with a question or prompt on one side
and the answer on the other. Flipping through them helps reinforce memory
through repeated recall practice.

Writing facts down reinforces memory, and the journal becomes a
personalized study resource — Writing activates different parts of the brain
than just reading, which strengthens memory formation. A knowledge journal
also creates a personalized study guide of facts the student found interesting
or important, making review sessions more efficient.

Memorizing means repeating it until you can recall it; understanding
means knowing why it's true — Memorizing is storing information for recall
(like a phone number). Understanding means grasping the concept behind the
fact. Both are useful in quizzes, but understanding helps you answer questions
that are phrased differently than how you learned them.

My Very Eager Mother Just Served Us Nachos — Mnemonic sentences use
the first letter of each item to create a memorable phrase. 'My Very Eager
Mother Just Served Us Nachos' maps to Mercury, Venus, Earth, Mars, Jupiter,
Saturn, Uranus, Neptune.

To test players across different areas of knowledge and make the game
fair for different strengths — Categories ensure the quiz tests a broad range
of knowledge. This makes the competition fairer because different players have
different strengths. Someone weak in science might excel in history, keeping
the game balanced.

Your brain stores new information better when it links to existing
knowledge — When you connect new facts to existing knowledge, you create
mental 'hooks' that make the new information easier to retrieve. For example,
remembering that Mercury is closest to the Sun is easier if you already know
the solar system.

Because certain topics appear in quizzes more often, so studying them
gives you a better chance of earning points — Some topics like world
capitals, basic science facts, and famous historical events appear repeatedly in



'frequently asked' quiz topics?

What does 'cross-referencing'
mean when studying for a quiz?

A student studies only science
topics for a general knowledge
quiz. Another student studies a
little bit of every subject. Who is
likely to score higher and why?

Design a system for organizing
quiz knowledge using categories
and subcategories. Give an
example with at least 3 levels.

What does 'general knowledge'
mean?

What is a 'mnemonic device'?

You're studying for a quiz on
world geography. How would you
organize your study notes?

Why is organizing your notes by
subject helpful for quiz
preparation?

quiz competitions. Studying these high-frequency topics gives you a reliable
base of knowledge for earning points.

Checking facts across multiple sources to verify they are correct — Cross-
referencing means looking up the same fact in multiple sources to confirm it's
accurate. This is especially important for quiz preparation because a single
source might contain errors.

The well-rounded student, because a general knowledge quiz covers
many subjects — A general knowledge quiz typically has questions from many
categories. The well-rounded student can attempt questions across all
categories, while the science-only student can only reliably answer science
questions, missing points in other areas.

Example: Science > Life Science > Animals > Mammals — A hierarchical
system (like Science > Life Science > Animals > Mammals) mirrors how libraries
and encyclopedias organize information. This structure helps you study
systematically, identify gaps in your knowledge, and quickly locate specific
facts. — this goes from broad category to specific subtopic, making it easy to
find and review related facts.

A broad range of facts and information about many different subjects —
General knowledge refers to a wide base of information spanning many
subjects like science, history, geography, culture, and current events. Quiz
competitions often test general knowledge.

A memory trick that helps you remember information — A mnemonic
device is a pattern, phrase, or technique that helps you remember facts. For
example, 'ROY G. BIV' helps you remember the colors of the rainbow: Red,
Orange, Yellow, Green, Blue, Indigo, Violet.

Group facts by continent or region, then list key countries, capitals, and
landmarks for each — Organizing by continent or region creates a logical
structure. Under 'Europe’ you'd list countries, capitals, and landmarks. This
grouping helps your brain store related facts together, making recall faster
during the quiz.

It makes it easier to find and review specific topics when studying —
Organizing notes by subject creates a structure similar to a library. When you
need to review history facts, you go to the history section. This saves time and
ensures you don't miss important topics during study.



11. Quiz Strategy & Competition

< Question (fold —)

Should quiz
competitions give
awards for 'Best
Sportsmanship'in
addition to 'Highest
Score'? Why or why not?

Why does cheating hurt
everyoneina
competition, not just the
person who cheated?

Is it ever acceptable to
bend the rules in a quiz
competition if 'everyone
else is doing it'? Evaluate
this reasoning.

How can losing actually
be more valuable than

winning for a student's
long-term growth?

Why is blaming
teammates for a loss
considered poor
sportsmanship?

During a team quiz, one
teammate keeps
interrupting others to
give answers. How
should the team address
this?

What does
'sportsmanship' mean?

Why is it important to
follow the rules even if
you disagree with them?

A player wins a quiz

Answer

Yes, because it recognizes that how you compete is just as important as how well
you score, and it encourages positive behavior — A sportsmanship award signals that
the competition values character alongside achievement. It encourages players to treat
others well, makes the environment more welcoming, and recognizes that competition is
about more than just the score.

It makes the results unfair, undermines trust, and takes away the achievement of
honest competitors — Cheating undermines the entire competition. Honest players
who lose feel robbed, and even winners can't be sure their victory was earned fairly. It
destroys trust between competitors and makes the whole experience less meaningful
for everyone.

No, 'everyone is doing it' doesn't make it right. Two wrongs don't make a right, and
breaking rules is still dishonest regardless of what others do — This is a logical
fallacy called 'appeal to popularity.' Something wrong doesn't become right because
many people do it. If you see rule-breaking, the ethical response is to report it, not join
in. Your integrity is your own responsibility.

Losing reveals weaknesses, teaches resilience, motivates improvement, and builds
the emotional strength to handle setbacks — Losing provides feedback that winning
doesn't. It shows where to improve, builds resilience and perseverance, and teaches how
to handle disappointment. Many successful people credit their failures as the
experiences that taught them the most.

It hurts team morale, damages trust, and ignores the fact that everyone
contributes to both wins and losses — Blame erodes trust and makes teammates less
willing to take risks or participate. Losses are usually the result of many factors, not one
person's mistake. Good sportsmanship means supporting each other through both
victories and defeats.

Privately and politely ask the teammate to let everyone contribute, explaining
that teamwork means sharing opportunities — Addressing the issue privately and
politely preserves the teammate's dignity while solving the problem. Explaining that
everyone deserves a chance to contribute reinforces team values without creating
conflict.

Treating opponents, teammates, and officials with fairness, respect, and courtesy
— Sportsmanship means conducting yourself with integrity during competition. This
includes being respectful to opponents, following the rules, being gracious in both
victory and defeat, and supporting fair play.

Rules create a level playing field; if everyone picks which rules to follow, the
competition becomes chaotic and unfair — Rules exist so all competitors play under
the same conditions. If players could ignore rules they disagreed with, the competition
would be meaningless. The proper way to change a rule is through discussion before the
competition, not by ignoring it during play.



tournament but later
admits they found the
answers beforehand.
Should they keep the
trophy? Defend your
answer.

Why is it important to
congratulate the winner
even when you lose?

Your team just lost a
close quiz match. Your
teammate is upset and
says they want to quit.
What should you say?

You lost because you
didn't study enough.
Instead of making
excuses, what should
you do?

What is the difference
between 'competitive'
and 'aggressive'?

What does 'integrity’
mean in the context of a
quiz competition?

How does good
sportsmanship make
competitions more
enjoyable for everyone?

A student argues that
'winning is everything' in
competition. What are
the strengths and
weaknesses of this
viewpoint?

Write a short
'Sportsmanship Pledge'
(3-5 statements) that
quiz competitors could
recite before a
tournament.

Compare a player who
trash-talks opponents

No, they should return it because the win was not earned fairly, and keeping it
undermines the integrity of the competition — The trophy represents achievement
earned through fair competition. Keeping it despite cheating sends the message that
dishonesty is acceptable. Returning it upholds the competition's integrity and respects
the effort of honest competitors.

It shows respect, builds positive relationships, and demonstrates emotional
maturity — Congratulating the winner shows you value the competition itself, not just
the outcome. It builds trust and respect between competitors, creates a positive
atmosphere, and shows you can handle disappointment with grace.

Encourage them by pointing out what they did well and remind them that losing is
part of learning and improving — Supporting a discouraged teammate shows good
sportsmanship. Highlighting their contributions, acknowledging the loss was a team
result, and framing it as a learning opportunity helps maintain morale and keeps the
team together.

Acknowledge that your preparation was lacking, create a better study plan, and
commit to being more prepared next time — Taking personal responsibility shows
maturity. Rather than making excuses, identifying the real reason (not enough

preparation) and making a plan to improve is the most productive response to a loss.

Competitive means trying your best to win fairly; aggressive means acting in a
hostile or overly forceful way — Being competitive means striving to do your best and
wanting to win. Being aggressive involves hostility, intimidation, or harmful behavior. You
can be fiercely competitive while still being respectful and kind.

Being honest and doing the right thing even when nobody is watching — Integrity
means being honest and ethical at all times, not just when you might get caught. In
quizzes, this means not looking at answers, not communicating with teammates during
individual rounds, and reporting scoring errors even if they benefit you.

When players are respectful and fair, the atmosphere is positive and everyone
focuses on the fun of competing — Good sportsmanship creates a welcoming
environment where people feel safe to try their best, make mistakes, and learn. When
competitors are respectful, the focus stays on the joy of the challenge rather than fear of
humiliation.

Strength: drive to win motivates hard work. Weakness: it can lead to cheating,
poor sportsmanship, and missing the learning benefits of competition — The desire
to win can fuel dedication and effort, which are positives. But when winning becomes the
ONLY goal, people may cheat, treat others poorly, or miss the joy of competing and
learning. The healthiest mindset values both effort and results.

Example: 'l pledge to compete fairly and honestly. | will respect my opponents,
teammates, and organizers. | will be gracious in victory and dignified in defeat. |
will remember that learning and fun are more important than winning.' — A
sportsmanship pledge sets the tone for the competition and reminds everyone of shared
values. Good pledges cover honesty, respect for all participants, grace in both winning
and losing, and the importance of enjoying the experience.

Trash-talking creates a hostile atmosphere that reduces enjoyment; quiet, focused



with a player who quietly
competes at their best.
How does each
approach affect the
overall competition?

What is a 'gracious
loser'?

What does it mean to
'shake hands' after a
competition?

You notice that a scoring
error gave your team
extra points you didn't
earn. What should you
do?

You're winning by a
large margin and the
other team seems
discouraged. How can
you show good
sportsmanship while still
playing your best?

An opponent makes a
rude comment about
your team after beating
you. How should you
respond?

What does 'fair play’
mean in a competition?

Why do many quiz
competitions have a
'code of conduct' that
players must agree to?

competition keeps the environment positive and fun for everyone — Trash-talking
shifts focus from the challenge to personal conflict, creating tension and anxiety.
Focused, respectful competition lets everyone enjoy the intellectual challenge. Most
competitors prefer an environment where they can do their best without being attacked.

Someone who accepts defeat politely, congratulates the winner, and learns from
the experience — A gracious loser accepts the outcome with dignity, congratulates the
winner sincerely, and reflects on what they can improve. This behavior earns respect and
shows emotional maturity.

A gesture of respect and goodwill between competitors, showing the competition
was friendly — Shaking hands after a competition is a universal gesture of mutual
respect. It says, 'l competed against you fairly and | respect you as a competitor,’
regardless of who won or lost.

Report the error to the quiz organizer so the score can be corrected — Reporting a
scoring error in your favor demonstrates integrity. A win earned through a mistake isn't
a true win. By speaking up, you show that fair competition matters more to you than the
score, which earns lasting respect.

Continue playing your best without gloating, and offer genuine encouragement or
kind words to the other team — Winning gracefully means continuing to compete
respectfully without rubbing the score in your opponents' faces. You can acknowledge
their effort, share genuine compliments on their good answers, and celebrate your own
success without excessive gloating.

Stay calm, don't respond with rudeness, and congratulate them on their win while
walking away — Responding to rudeness with calmness and dignity shows emotional
strength. Retaliating escalates the conflict and lowers you to their level. You can address
the behavior with organizers later, but in the moment, taking the high road is the best
response.

Following the rules and competing honestly without cheating — Fair play means
everyone follows the same rules and competes honestly. It ensures that outcomes are
determined by skill and effort, not by cheating or unfair advantages. Fair play makes
competitions meaningful.

To set clear expectations for behavior, ensure fair play, and give organizers a
standard to enforce if someone violates the rules — A code of conduct establishes
shared expectations so everyone knows what behavior is acceptable. It protects players
from harassment, ensures fair play, and gives organizers authority to address violations.
Without one, disputes are harder to resolve.



12. Quiz Strategy & Competition

< Question (fold —)

Why is it better to say 'l think
the answer might be...’
instead of 'The answer is
definitely..." when you're not
sure?

Your quiz team has 30
seconds to decide on an
answer. Two members think
it's 'A" and one thinks it's 'B.’
What should the team do?

A team lost a match because
two members didn't share
information that would have
changed an answer. What
went wrong with their
communication?

Your team captain makes a
decision you disagree with,
but the clock is ticking. What
should you do?

Evaluate this claim: 'A quiz
team with one genius and
three average players will
always beat a team of four
good players.' Do you agree?

Your team needs to divide
quiz categories among
members based on
strengths. How would you
organize this?

What does 'consensus' mean
in a team decision?

During a team quiz, you
realize you accidentally gave
wrong information that led to
an incorrect answer. What
should you do?

Answer

It signals your confidence level honestly, letting the team weigh your
suggestion appropriately and consider other options — Communicating your
confidence level helps the team make better decisions. If you say 'definitely' but are
wrong, the team stops looking for the right answer. Saying 'l think' invites others to
confirm or offer alternatives, leading to better outcomes.

Go with 'A' since the majority supports it, but briefly ask the dissenting
member if they have a strong reason for 'B' — With limited time, the majority
opinion is a good default. However, briefly hearing the dissenting view is important
because that teammate might have key knowledge the others are missing. A quick
check takes only seconds and could prevent a mistake.

They didn't create an environment or process where all relevant knowledge
was shared before decisions were made — This is a communication failure
caused by a lack of process. If the team had a routine like 'Does anyone have
information about this topic?' before finalizing answers, the knowledge might have
surfaced. Team communication requires intentional prompting.

Support the captain's decision in the moment and discuss your disagreement
respectfully after the round — In the heat of competition, supporting the
captain's decision keeps the team united and avoids wasting time. After the round,
you can calmly explain your reasoning and discuss how to handle similar situations
in the future.

Disagree: a balanced team of four good players covers more topics and
communicates better than one genius carrying the team — A genius can't know
everything. In a quiz covering 10+ subjects, four good players collectively cover
more ground. They also communicate better because everyone contributes, while a
team relying on one person creates a bottleneck and has gaps when that person
doesn't know the answer.

Ask each member which subjects they're strongest in, assign primary
categories to each person, and have everyone study their assigned area with
some overlap — Dividing by strengths lets each member become the team's go-to
expert in certain categories. This is more efficient than everyone studying
everything. Having some overlap ensures the team isn't stuck if one member
doesn't know an answer in their area.

A decision that all team members can agree to support, even if it's not
everyone's first choice — Consensus means finding a solution the whole team can
live with and support. It doesn't require everyone to love the decision, but everyone
agrees it's acceptable. This is different from majority rule, where some members
are overruled.

Acknowledge your mistake to the team, apologize briefly, and move on to the
next question without dwelling on it — Owning a mistake shows integrity and
prevents the team from relying on the same wrong information again. A brief 'My
mistake, sorry' is enough — the team needs to move forward. Hiding mistakes
erodes trust when the truth comes out.



What is a 'huddle' in a team
quiz?

Compare these two team
communication styles: (A)
One person dominates all
discussions, or (B) Every
member contributes roughly
equally. Which leads to better
quiz performance?

Why is it important for every
team member to feel
comfortable sharing ideas,
even if they're not sure
they're right?

What does 'taking turns'
mean in team
communication?

How does the way a team
handles pressure affect their
communication?

In a team quiz, a member
keeps second-guessing the
team's answers after they've
been submitted. How should
the team handle this?

Why should a team have an
agreed-upon process for
handling disagreements?

A teammate who is usually

quiet has been right on the

last 3 questions but nobody
listens to them. How should
you help?

A teammate suggests that
the team should always go
with the majority opinion. Is
this always the best
approach? Why or why not?

A brief, private team discussion to decide on an answer or strategy — A huddle
is a short team discussion, usually whispered or in a circle, where members share
their thoughts and decide on an answer. Effective huddles are quick, focused, and
give everyone a chance to speak.

Style B, because the team accesses more diverse knowledge when everyone
contributes — When one person dominates, the team only uses one person's
knowledge — even though there are multiple brains available. Equal contribution
means the team draws from everyone's unique strengths. Studies show diverse
input leads to better group decision-making.

Because the 'wrong' idea might spark the right answer in someone else, and
teams that share freely have access to more knowledge — In team quizzes,
partial knowledge from different members can combine into the correct answer. If a
teammate is afraid to share because they might be wrong, the team loses valuable
clues. Creating a safe environment for all ideas leads to better results.

Allowing each person to speak one at a time without interruption — Taking
turns ensures everyone's ideas are heard. When multiple people talk at once, good
ideas get lost in the noise. Structured turn-taking keeps discussions productive and
makes sure quieter members get a chance to contribute.

Under pressure, communication often breaks down: people interrupt, speak
louder, and listen less, which leads to worse decisions — Pressure triggers a
'fight or flight' response that makes people more reactive and less thoughtful.
Teams that practice communicating under pressure develop resilience. Techniques
like taking a breath before speaking and using agreed-upon signals help maintain
clarity.

Set a team rule: once an answer is submitted, move on and focus on the next
question instead of looking back — Second-guessing submitted answers wastes
mental energy and hurts focus on current questions. A team rule like 'no looking
back' prevents this constructively without targeting any individual. The team can
review performance together after the quiz ends.

Because disagreements are inevitable, and a pre-agreed process prevents
wasted time and hurt feelings during the heat of competition — Having a
process (like 'the person who is most confident gets to decide' or 'we take a quick
vote') means disagreements are resolved quickly and fairly. Without a process,
disagreements can escalate into arguments that waste time and damage team
morale.

Speak up and ask the team to listen to the quiet member's answer, pointing
out their recent track record — Being an advocate for quieter teammates
improves team performance. Saying something like 'Let's hear from Alex — they've
been right on the last three questions' amplifies their voice and reminds the team
that good ideas can come from anyone.

Not always: the majority can be wrong, and sometimes the one person who
disagrees has specialized knowledge the others lack — Majority rule is a good
default but not infallible. If one member is an expert in the topic being asked, their
single opinion may be more reliable than the majority's guess. Good teams consider
confidence levels and expertise, not just vote counts.



What is the difference
between 'constructive
feedback' and 'criticism'?

What is a 'team captain’
responsible for in a quiz
team?

What is 'active listening'?

Design a simple team
communication system for a
quiz team using hand signals.
Describe at least 3 signals
and what they mean.

Why do some successful quiz
teams assign specific roles
like 'timekeeper,' 'researcher,’
and 'final answer caller"?

What does 'nonverbal
communication' mean?

Is it better for a team to have
one leader who makes all
decisions, or for decisions to
be shared among all
members? Evaluate both
approaches.

How does arguing within a
team hurt performance in a
timed quiz?

Constructive feedback offers specific, helpful suggestions for improvement;
criticism just points out what's wrong without being helpful — Constructive
feedback focuses on specific behaviors and offers solutions: 'Try reading the whole
question first' is constructive. Criticism focuses on the person and the problem
without a solution: 'You always get those wrong' is unhelpful criticism.

Leading discussions, organizing the team's strategy, and making final
decisions when the team can't agree — A team captain facilitates
communication, ensures everyone has a chance to contribute, makes final calls
when time is short, and represents the team. A good captain listens to all
teammates and uses the team's collective knowledge.

Fully concentrating on what someone is saying, understanding their message,
and responding thoughtfully — Active listening means giving your full attention to
the speaker, processing what they say, and responding in a way that shows you
understood. It involves eye contact, nodding, and asking clarifying questions.

Example: (1) Raised fist = 'I'm confident in my answer,’ (2) Flat hand palm-
down ="'I'm not sure, someone else should answer,' (3) Pointing to self = 'This
is my area of expertise, listen to me' — A hand signal system lets teams
communicate silently and quickly during timed rounds. Good signals convey
confidence level, expertise claims, and agreement/disagreement. The system
should be simple enough to learn in minutes and unambiguous to prevent
confusion.

Defined roles prevent confusion, ensure important tasks don't get forgotten,
and let each person focus on what they do best — Roles create structure so the
team operates efficiently. A timekeeper ensures the team doesn't run out of time. A
final answer caller prevents multiple people from blurting out different answers.
Clear roles reduce chaos and help the team work as a unit.

Sending messages through body language, facial expressions, gestures, and
tone of voice without using words — Nonverbal communication includes facial
expressions, posture, eye contact, hand gestures, and tone of voice. In quiz teams, a
nod of agreement or a raised hand to signal confidence can communicate quickly
without disrupting the flow.

Shared decisions are usually better because they use everyone's knowledge,
but a designated leader is helpful for tie-breaking and time-sensitive
moments — Shared decision-making leverages the full team's knowledge and
creates buy-in. However, in time-critical situations, a designated leader can break
ties quickly. The best teams use shared input with a leader who makes final calls
when needed.

Arguing wastes valuable time that should be spent answering questions and
creates tension that disrupts focus — Time spent arguing is time not spent
answering questions. Emotional tension from arguments also reduces clear thinking
and teamwork. Quick, respectful discussions where the team agrees on a process
for resolving disagreements are far more productive.



13. General Knowledge

< Question (fold —)

How old is the Earth
approximately?

What is the chemical
formula for water?

A survey asks: 'Don't
you agree that our
school lunch is
terrible?' What is wrong
with this question?

What is the engineering
design process?

What is the smallest
unit of life?

What is confirmation
bias?

What was the Cold
War?

What is a watershed?

Why did the ancient
Egyptians mummify
their dead?

What is the largest
animal that has ever
lived on Earth?

What is the volume of a
cube with sides of 4

Answer

About 4.5 billion years — Earth is approximately 4.54 billion years old. Scientists
determined this by dating the oldest rocks on Earth, meteorites, and Moon rocks using
radiometric dating techniques.

H20 — Water's chemical formula is H20, meaning each molecule contains two hydrogen
atoms bonded to one oxygen atom.

It is a leading question that pushes respondents toward a particular answer — This
is a leading question — the phrasing 'Don't you agree' and the negative word 'terrible’
push respondents toward agreeing. A neutral version would be: '"How would you rate our
school lunch?' Good research requires unbiased questions.

A systematic approach: define the problem, research, brainstorm, select a solution,
build, test, and improve — The engineering design process is a systematic method:
define the problem, research constraints, brainstorm solutions, select the best option,
build a prototype, test it, and improve based on results. It is iterative, meaning you repeat
steps to refine your design.

Cell — The cell is the basic unit of life. All living organisms are composed of one or more
cells, which carry out the functions necessary for life.

The tendency to seek out and favor information that confirms what you already
believe — Confirmation bias is the tendency to search for, interpret, and remember
information that confirms preexisting beliefs while ignoring or discounting contradictory
evidence. Everyone is susceptible to it. Awareness of confirmation bias helps us think
more objectively.

A period of political and military tension between the United States and the Soviet
Union (1947-1991) without direct military conflict between them — The Cold War
(1947-1991) was a period of geopolitical tension between the US and USSR. Though they
never directly fought (‘cold'), they competed through proxy wars, the arms race, the space
race, espionage, and ideological propaganda. It ended with the dissolution of the Soviet
Union in 1991.

An area of land where all water drains to a common outlet, like a river or lake — A
watershed is a land area where all precipitation (rain, snow) collects and drains to a
common outlet such as a river, lake, or ocean. The Mississippi River watershed, for
example, covers about 40% of the contiguous United States.

They believed preserving the body was essential for the afterlife — Ancient Egyptians
believed that the soul (ka and ba) needed a preserved body to return to in the afterlife.
Mummification involved removing internal organs, drying the body with natron salt, and
wrapping itin linen.

Blue whale — The blue whale is the largest animal known to have ever existed, larger
than any dinosaur. Adults can reach up to 100 feet long and weigh up to 200 tons.

64 cubic centimeters — The volume of a cube is s3 (side cubed). Volume =4 x4 x 4 = 64



cm?

In the context of
literature, what is the
'setting' of a story?

Read this passage: 'The
old house groaned in
the wind, its shutters
flapping like desperate
wings.' Which two
literary devices are
used?

What causes seasons
on Earth?

What is the fastest land
animal?

If a recipe serves 4
people and you need to
serve 10, by what factor
should you multiply the
ingredients?

What is Newton's First
Law of Motion?

Why do we see
lightning before we
hear thunder?

What is the smallest
continent by land area?

What was the
significance of the
Industrial Revolution?

What is the greatest
common factor (GCF) of
18 and 24?

cubic centimeters.

The time and place where the story takes place — The setting of a story is the time
and place in which it occurs. It includes the physical location, the time period, the weather
and season, and the social or cultural environment. Setting often influences the plot,
characters, and mood.

Personification and simile — The passage uses personification (‘the house groaned' —
houses cannot actually groan) and simile (‘flapping like desperate wings' — using 'like' to
compare shutters to wings). These devices create a vivid, eerie atmosphere.

Earth's tilted axis as it orbits the Sun — Earth's axis is tilted about 23.5 degrees relative
to its orbit around the Sun. When the Northern Hemisphere tilts toward the Sun, it
receives more direct sunlight and experiences summer. Six months later, it tilts away and
experiences winter.

Cheetah — The cheetah is the fastest land animal, capable of reaching speeds up to 70
mph (112 km/h) in short bursts. It can accelerate from 0 to 60 mph in just 3 seconds,
faster than most sports cars.

2.5 — To find the multiplication factor, divide the desired servings by the original: 10 + 4 =
2.5. So you need to multiply every ingredient by 2.5.

An object at rest stays at rest, and an object in motion stays in motion, unless acted
upon by an external force — Newton's First Law (Law of Inertia) states that objects resist
changes in their state of motion. A stationary object stays still, and a moving object
continues at the same speed and direction, unless an unbalanced force acts on it.

Light travels much faster than sound — Light travels at about 186,000 miles per
second, while sound travels at about 767 miles per hour. The lightning flash reaches your
eyes almost instantly, but the thunder takes about 5 seconds to travel each mile between
you and the lightning.

Australia — Australia is the smallest continent, covering about 2.97 million square miles.
It is unique in being both a continent and a country. It is sometimes referred to as the
'island continent.’

It transformed economies from agricultural to industrial, changing how goods were
produced and how people lived and worked — The Industrial Revolution (late 1700s-
1800s) transformed economies from agrarian to industrial. Key changes included factory
production replacing handmade goods, urbanization, steam power, new transportation
(railroads), and significant social changes including child labor issues and the rise of the
middle class.

6 — Factorsof 18: 1, 2,3, 6,9, 18. Factors of 24: 1, 2, 3, 4, 6, 8, 12, 24. The greatest
common factor is 6.



What ancient writing
system used wedge-
shaped marks pressed
into clay tablets?

What is an analogy?

What is a synonym?

What is the greenhouse
effect?

Cuneiform — Cuneiform was developed by the Sumerians of Mesopotamia around 3400
BCE. It is one of the earliest known writing systems. Scribes used a reed stylus to press
wedge-shaped marks into soft clay tablets.

A comparison between two different things that share some similarities, used to
explain an idea — An analogy is a comparison between two things that are different in
most ways but similar in some important way. For example, 'Electricity flows through
wires like water flows through pipes' uses a familiar concept (water in pipes) to explain a
less familiar one (electricity in wires).

A word that has the same or similar meaning as another word — A synonym is a
word with the same or nearly the same meaning as another word. For example, 'big' and
'large' are synonyms. An antonym, by contrast, is a word with the opposite meaning.

The process where certain gases in the atmosphere trap heat from the Sun,
warming Earth's surface — The greenhouse effect occurs when gases like CO,,
methane, and water vapor in the atmosphere trap some of the Sun's heat that would
otherwise radiate back into space. A natural greenhouse effect keeps Earth warm enough
for life. However, increased greenhouse gases from human activities are enhancing this
effect, causing global warming.



14. General Knowledge

< Question (fold —)

What is the largest
ocean on Earth?

A car travels 180 miles in
3 hours at a constant
speed. What is its
speed?

Which explorer is
credited with the first
voyage to
circumnavigate the
globe?

What is the most
abundant gas in Earth's
atmosphere?

What is the difference
between genotype and
phenotype?

A bridge must support
its own weight plus the
weight of cars. Which
type of force are the
bridge supports
experiencing?

Which sentence uses a
simile?

What is the difference
between speed and
velocity?

What is the law of
conservation of energy?

Why is it important to
consider multiple
perspectives on an

Answer

Pacific Ocean — The Pacific Ocean is the largest and deepest ocean, covering about 63
million square miles - more than all of Earth's land area combined.

60 miles per hour — Speed = distance + time = 180 miles + 3 hours = 60 miles per hour.

Ferdinand Magellan (completed by his crew) — Ferdinand Magellan's expedition,
which departed Spain in 1519, was the first to circumnavigate the globe. Although
Magellan was killed in the Philippines in 1521, Juan Sebastian Elcano led the remaining
crew back to Spain in 1522.

Nitrogen — Nitrogen makes up about 78% of Earth's atmosphere, while oxygen makes
up about 21%. The remaining 1% consists of argon, carbon dioxide, and trace gases.

Genotype is the genetic makeup of an organism; phenotype is the observable
physical characteristics — Genotype refers to the specific genetic information an
organism carries (e.g., Bb for eye color). Phenotype is the observable expression of those
genes (e.g., brown eyes). The same phenotype can result from different genotypes, and
some genotype traits may be hidden (recessive genes).

Compression — the supports are being squeezed together — Bridge supports
experience compression — a pushing force that squeezes the material together. The
weight of the bridge and traffic pushes down, and the ground pushes up, compressing
the supports between them. Tension, by contrast, is a pulling force that stretches
material.

Her smile was like sunshine on a rainy day. — A simile is a figure of speech that
compares two different things using 'like' or 'as.' 'Her smile was like sunshine' uses 'like'
to compare a smile to sunshine. 'He is a rock' is a metaphor (no 'like' or 'as').

Speed is how fast something moves; velocity is speed with a specific direction —
Speed is a scalar quantity — it tells you how fast an object is moving (e.g., 60 mph).
Velocity is a vector quantity — it includes both speed and direction (e.g., 60 mph north).
Two objects can have the same speed but different velocities if they are moving in
different directions.

Energy cannot be created or destroyed, only transformed from one form to
another — The law of conservation of energy states that the total energy in a closed
system remains constant. Energy can change form (kinetic to potential, chemical to
thermal, etc.) but cannot be created or destroyed. This is one of the most fundamental
laws of physics.

It helps you understand the full picture and make more informed decisions —
Considering multiple perspectives helps you understand the complexity of issues,
identify strengths and weaknesses in different arguments, reduce bias, and make more
thoughtful decisions. It does not mean all perspectives are equally valid — it means you



issue?

How many continents
are there on Earth?

What is an assumption
in an argument?

What animal can sleep
for up to 3 years?

What is the Ring of Fire?

What does the word
'‘democracy' mean?

A student observes that
metal feels colder than
wood at the same room
temperature. Why?

What type of triangle
has all three sides of
different lengths?

What is the process by
which plants make their
own food using sunlight?

What is the difference
between a physical
change and a chemical
change?

What is alliteration?

A company advertises:
'Our toothpaste is
recommended by 9 out
of 10 dentists.' What
questions should a
critical thinker ask?

A recipe calls for

evaluate them fairly.

Seven — The seven continents are Africa, Antarctica, Asia, Australia, Europe, North
America, and South America.

A belief or claim that is taken for granted without being explicitly stated or proven
— An assumption is an unstated belief that underlies an argument. For example, the
argument 'You should study harder to get into a good college' assumes that getting into
a good college is important. Identifying hidden assumptions helps evaluate arguments
critically.

Snail — Snails can enter a state of dormancy (estivation) for up to 3 years when weather
conditions are unfavorable. They seal themselves inside their shells with a layer of
mucus that hardens to prevent moisture loss.

A zone of frequent earthquakes and volcanic eruptions around the Pacific Ocean
— The Ring of Fire is a 25,000-mile horseshoe-shaped zone around the edges of the
Pacific Ocean. It is home to about 75% of the world's active volcanoes and about 90% of
the world's earthquakes, caused by tectonic plate boundaries.

Government by the people — Democracy comes from the Greek words 'demos’
(people) and 'kratos' (rule or power). It is a system of government where citizens have
the power to choose their leaders and influence laws through voting.

Metal conducts heat away from your hand faster than wood does — Metal is a much
better conductor of heat than wood. When you touch metal, it quickly conducts heat
away from your warm hand, making it feel cold. Wood insulates and conducts heat
slowly, so it feels warmer even though both are at room temperature.

Scalene triangle — A scalene triangle has all three sides of different lengths and all
three angles of different measures. An equilateral triangle has all sides equal, and an
isosceles triangle has exactly two sides equal.

Photosynthesis — Photosynthesis is the process where plants use sunlight, water, and
carbon dioxide to produce glucose (food) and oxygen. The reaction takes place in
chloroplasts, which contain the green pigment chlorophyll.

A physical change alters form but not composition; a chemical change creates a
new substance — A physical change alters appearance or state without changing the
chemical composition (melting ice, cutting paper). A chemical change creates new
substances with different properties (burning wood, rusting iron). Signs of chemical
change include color change, gas production, or temperature change.

The repetition of the same beginning sound in a series of words — Alliteration is the
repetition of the same initial consonant sound in nearby words. 'Sally sells seashells by
the seashore' repeats the 's' sound. Writers use alliteration to create rhythm, emphasis,
and memorable phrases.

How many dentists were surveyed? Were they paid? What were they comparing it
to? — A critical thinker would ask: How many dentists were surveyed (10 or 10,000)?
Were they paid or sponsored by the company? What was the toothpaste compared
against? Were the results from an independent study? These questions help evaluate the
credibility of the claim.



doubling a half cup of
flour. How much flour is
needed?

What was the Silk Road?

What literary device
gives human qualities to
non-human things?

When reading a news
article, what is the most
important thing to check
first?

One cup — Doubling 1/2 cup means 2 x 1/2 = 1 cup. This is a practical application of
fraction multiplication.

An ancient network of trade routes connecting East and West — The Silk Road was a
network of trade routes connecting China and East Asia with the Mediterranean, Middle
East, and Europe. Active from about 130 BCE to 1453 CE, it facilitated the exchange of
goods, ideas, religions, and technologies.

Personification — Personification gives human qualities, characteristics, or actions to
non-human things. For example, 'The sun smiled down on us' gives the sun the human
ability to smile. It makes descriptions more vivid and relatable.

The source — who published it, and what are their credentials and potential biases
— Checking the source is the most important first step. Consider: Who published it?
What are their credentials? Do they have a potential bias or agenda? Is the publication
known for factual reporting? This context helps you evaluate how much to trust the
information.



15. General Knowledge

< Question (fold —)

What is the correct way to
write the plural of 'child"?

What gas do plants
absorb from the air
during photosynthesis?

What is an algorithm?

What are the three
branches of the United
States government?

If you roll a standard die,
what is the probability of
rolling an even number?

What was the significance
of the Magna Carta?

What is the purpose of
peer review in science?

What is the root word in
'unbelievable'?

What are tectonic plates?

What event is commonly
said to have started World
War I?

What is the boiling point
of water at sea level in
degrees Celsius?

Answer

children — 'Children’ is the irregular plural of 'child." Unlike regular plurals that add -s
or -es, some English words have irregular plural forms: child/children, mouse/mice,
tooth/teeth, foot/feet.

Carbon dioxide — Plants absorb carbon dioxide (CO2) from the air and use sunlight
energy to convert it into glucose and oxygen through photosynthesis.

A step-by-step set of instructions for solving a problem or completing a task — An
algorithm is a finite set of well-defined instructions for solving a problem or performing
a task. A recipe is an algorithm for cooking. A GPS route is an algorithm for navigation.
In computer science, algorithms are the foundation of all programs.

Legislative, Executive, and Judicial — The three branches are Legislative (Congress —
makes laws), Executive (President — enforces laws), and Judicial (Supreme Court —
interprets laws). This separation of powers prevents any one branch from becoming
too powerful.

1/2 or 50% — A standard die has 6 faces (1, 2, 3, 4, 5, 6). The even numbers are 2, 4,
and 6 — that is 3 out of 6 outcomes = 3/6 = 1/2 = 50%.

It limited the power of the English king and established that no one is above the
law — The Magna Carta, signed in 1215, was one of the first documents to establish
that the king's power was not absolute and that even monarchs must obey the law. It
influenced later democratic documents including the U.S. Constitution.

To have other experts check the research for errors, bias, and validity before
publication — Peer review is a process where independent experts evaluate research
before it is published. Reviewers check the methodology, data analysis, and conclusions
for errors or bias. It is a crucial quality control mechanism in science, though it is not
perfect.

believe — The root word in 'unbelievable' is 'believe.' The prefix 'un-' means 'not,' and
the suffix '-able' means 'capable of.' So 'unbelievable' literally means 'not capable of
being believed.'

Large pieces of Earth's crust that move slowly over the mantle, causing
earthquakes and volcanic activity — Tectonic plates are massive slabs of Earth's
lithosphere that float on the semi-fluid asthenosphere below. There are about 15 major
plates that move a few centimeters per year. Their interactions at boundaries cause
earthquakes, volcanic eruptions, and mountain formation.

The assassination of Archduke Franz Ferdinand of Austria — The assassination of
Archduke Franz Ferdinand of Austria-Hungary on June 28, 1914, in Sarajevo is
considered the immediate trigger for World War I. Complex alliances then drew
multiple nations into the conflict.

100 degrees Celsius — Water boils at 100 degrees Celsius (212 degrees Fahrenheit) at
sea level. At higher altitudes, water boils at lower temperatures due to reduced air
pressure.



If all dogs are mammals,
and all mammals are
warm-blooded, what can
you conclude?

A friend says: 'You cannot
trust anything that person
says because they are
from a different country.'
What type of fallacy is
this?

A pizza is cut into 8 equal
slices. If you eat 3 slices,
what fraction of the pizza
remains?

What is the chemical
symbol for gold?

Why is it important to cite
sources when writing a
research paper?

If f(x) = 2x + 3, what is f(5)?

What does it mean for an
argument to be 'valid' in
logic?

What type of sentence
asks a question?

What is 5/6 - 1/3?

What is the capital of
Japan?

What are the three states
of matter?

A population of rabbits on
an island doubles every
year. Starting with 10,
how many will there be
after 4 years?

Which instrument has 88
keys?

All dogs are warm-blooded — This is deductive reasoning using a syllogism. If all dogs
belong to the group 'mammals,' and all mammals belong to the group 'warm-blooded,’
then all dogs must also be warm-blooded. The logic flows from general to specific.

Ad hominem — attacking the person rather than addressing their argument —
This is an ad hominem fallacy — attacking or discrediting the person making the
argument rather than addressing the argument itself. A person's country of origin has
no bearing on whether their statements are true or false. Arguments should be
evaluated on their evidence and logic.

5/8 — The whole pizza is 8/8. After eating 3 slices, 8/8 - 3/8 = 5/8 of the pizza remains.

Au — The chemical symbol for gold is Au, from the Latin word 'aurum' meaning
'shining dawn.' Similarly, silver is Ag (argentum), iron is Fe (ferrum), and lead is Pb
(plumbum).

To give credit to original authors and allow readers to verify the information —
Citing sources gives credit to the original authors of ideas and information, avoiding
plagiarism. It also allows readers to verify facts and explore topics further. Proper
citation builds the writer's credibility and demonstrates thorough research.

13 — To evaluate f(5), substitute 5 for x in the function: f(5)=2(5)+3 =10+ 3 =13.
Function notation f(x) means 'the output when the input is x.'

The conclusion logically follows from the premises, regardless of whether the
premises are true — A valid argument has a logical structure where the conclusion
necessarily follows from the premises. For example: 'All cats can fly. Fluffy is a cat.
Therefore, Fluffy can fly.' The logic is valid (the conclusion follows), but the argument is
not sound because the first premise is false.

Interrogative sentence — An interrogative sentence asks a question and ends with a
question mark. Declarative sentences make statements, exclamatory sentences
express strong emotion, and imperative sentences give commands.

1/2 — Convert 1/3 to sixths: 1/3 = 2/6. Then 5/6 - 2/6 = 3/6, which simplifies to 1/2.

Tokyo — Tokyo is the capital and largest city of Japan, with a metropolitan population
of over 13 million people. It is one of the world's most important financial and cultural
centers.

Solid, liquid, and gas — The three common states of matter are solid (fixed shape and
volume), liquid (fixed volume but takes the shape of its container), and gas (fills its
entire container). Plasma is sometimes considered a fourth state.

160 — With exponential doubling: Year 0: 10, Year 1: 20, Year 2: 40, Year 3: 80, Year 4:
160. The formula is P = P, x 2At =10 x 24 =10 x 16 = 160. Exponential growth starts
slowly but accelerates rapidly.

Piano — A standard modern piano has 88 keys - 52 white keys and 36 black keys. The
piano was invented by Bartolomeo Cristofori in Italy around 1700.



Venus — Venus is the hottest planet at about 900°F (475°C) even though Mercury is
closer to the Sun. Venus's thick carbon dioxide atmosphere creates an extreme
greenhouse effect that traps heat.

What is the hottest planet
in our solar system?



16. General Knowledge

< Question (fold

-)

Who was the first
President of the
United States?

Arectangle has a

length of 12 cm and

a width of 5 cm.
What is its area?

Why is biodiversity
important for
ecosystems?

What does the
prefix 'un-' mean?

How many hearts
does an octopus
have?

What is DNA?

What is a
hypothesis in the
scientific method?

A bag has 3 red
marbles, 5 blue
marbles, and 2
green marbles.
What is the
probability of
drawing a blue
marble?

Which ancient
wonder of the
world is the only
one still standing?

Aroller coaster car
is at the top of the
first hill. At this

Answer

George Washington — George Washington served as the first President of the United States
from 1789 to 1797. He had previously served as Commander-in-Chief of the Continental Army
during the American Revolutionary War.

60 square centimeters — The area of a rectangle is calculated by multiplying length x width.
So 12 cm x 5 cm = 60 square centimeters.

Greater biodiversity makes ecosystems more resilient, productive, and better able to
withstand and recover from disturbances — Biodiversity strengthens ecosystems in
multiple ways: it provides redundancy (if one species declines, others can fill its role),
increases productivity, improves nutrient cycling, and enables faster recovery from
disturbances. Loss of biodiversity makes ecosystems fragile and less able to support life,
including human life.

Not or opposite of — The prefix 'un-' means 'not' or 'opposite of.' For example, 'unhappy"
means 'not happy,' 'unfair' means 'not fair,' and 'undo' means to reverse an action.

Three — An octopus has three hearts. Two branchial hearts pump blood through each of the
two gills, while one systemic heart pumps blood through the rest of the body. Octopus blood
is also blue because it contains copper-based hemocyanin.

A molecule that contains the genetic instructions for building and maintaining living
organisms — DNA (deoxyribonucleic acid) is a molecule shaped like a twisted ladder (double
helix) that contains the genetic instructions used in the development and functioning of all
living organisms. It determines traits like eye color, height, and much more.

A testable prediction or explanation based on observations — A hypothesis is an
educated prediction or proposed explanation that can be tested through experimentation. It
is based on prior observations and knowledge. A hypothesis is not a random guess — it is
grounded in reasoning and can be proven or disproven through evidence.

1/2 or 50% — There are 3+ 5 + 2 = 10 marbles total. The probability of drawing blue = 5/10 =
1/2 = 50%.

Great Pyramid of Giza — The Great Pyramid of Giza, built around 2560 BCE as a tomb for
Pharaoh Khufu, is the only one of the Seven Wonders of the Ancient World that still exists
today.

Gravitational potential energy — because it is at maximum height — At the top of the
first hill, the roller coaster has maximum gravitational potential energy (PE = mgh) because it



point, what type of
energy does it have
the most of?

Solve:3x (4+2)-5

In a debate, what
does 'burden of
proof' mean?

What is the
difference between
'their,' 'there," and
'they're"?

Why do things float
in the Dead Sea?

What force keeps us
on the ground and
the Moon in orbit
around Earth?

A triangle has
angles measuring
45° and 90°. What is
the third angle?

What is hyperbole?

In the sentence 'She
quickly ran to the
store,' what part of
speech is 'quickly'?

What role did the
Nile, Tigris-
Euphrates, Indus,
and Yellow Rivers
play in early
civilizations?

A circuit has a 12V
battery and a 4-
ohm resistor. What
is the current?

What is the only
metal that is liquid

is at its highest point. As it descends, potential energy converts to kinetic energy (energy of
motion). At the bottom, kinetic energy is at its maximum and potential energy is at its
minimum.

13 — Using PEMDAS: First, parentheses: 4 + 2 = 6. Then multiplication: 3 x 6 = 18. Finally,
subtraction: 18 -5=13.

The responsibility to provide evidence falls on the person making the claim — The
burden of proof means that the person making a claim is responsible for providing evidence
to support it. If someone says 'ghosts are real,' it is their responsibility to provide evidence —
not the listener's job to prove ghosts are not real.

'Their' shows possession, 'there' refers to a place, and 'they're’' means 'they are' —
'Their' is possessive (Their dog is friendly). 'There' refers to a place or existence (The book is
over there). 'They're' is a contraction of 'they are' (They're coming to the party). These are
homophones — words that sound the same but have different meanings and spellings.

Its extremely high salt content makes the water much denser than the human body —
The Dead Sea has a salt concentration of about 34%, making it roughly 10 times saltier than
the ocean. This extreme salinity makes the water so dense that the human body is less dense
than it, causing people to float effortlessly.

Gravity — Gravity is the attractive force between any two objects with mass. Earth's gravity
keeps us on the ground and keeps the Moon in orbit. It depends on the masses of the objects
and the distance between them.

45° — The sum of angles in a triangle is always 180°. So the third angle = 180° - 45° - 90° =
45°, This is a right isosceles triangle.

An extreme exaggeration used for emphasis or humor — Hyperbole is an exaggerated
statement not meant to be taken literally. 'I'm so hungry | could eat a horse' is hyperbole —
the speaker is not literally going to eat a horse. It is used for emphasis, humor, or to make a
strong impression.

Adverb — 'Quickly' is an adverb because it modifies (describes) the verb 'ran' by telling how
she ran. Adverbs modify verbs, adjectives, or other adverbs and often (but not always) end in

"ly.

They provided water for farming, transportation, and supported the development of
the first major civilizations — The great rivers provided water for irrigation, enabling
agriculture in otherwise arid regions. Their flooding deposited fertile silt. They served as
transportation and trade routes. The first major civilizations — Egyptian, Mesopotamian,
Indus Valley, and Chinese — all developed along these rivers.

3 amperes — Using Ohm's Law (V = IR), we find current: | = V/R = 12V + 4Q = 3 amperes.
Ohm's Law describes the relationship between voltage (electrical pressure), current (flow of
charge), and resistance (opposition to flow).

Mercury — Mercury is the only metal that is liquid at room temperature, with a melting point
of -38°F (-39°C). It was once used in thermometers but has been replaced due to toxicity



atroom
temperature?

Sound cannot travel
through what?

What is the
difference between
an atomand a
molecule?

What is
onomatopoeia?

What does it mean
to evaluate a source
for bias?

concerns.

A vacuum (empty space) — Sound is a vibration that travels through matter (solids, liquids,
or gases). In a vacuum where there are no molecules, there is nothing to carry the vibrations,
so sound cannot travel. That is why space is silent.

An atom is a single unit of an element; a molecule is two or more atoms bonded
together — An atom is the smallest unit of an element that retains its chemical properties
(e.g., one oxygen atom, O). A molecule is formed when two or more atoms bond together
(e.g., O, is two oxygen atoms, H,0 is two hydrogen and one oxygen). Molecules can be
elements (O,) or compounds (H,0).

A word that imitates the sound it represents — Onomatopoeia refers to words that
phonetically imitate or resemble the sound they describe. Examples include 'buzz' (a bee),
'crash' (something breaking), 'sizzle' (cooking), and 'splash' (water). It makes writing more vivid
and sensory.

To examine whether the source presents information in a one-sided or prejudiced way
— Evaluating for bias means examining whether a source unfairly favors one perspective
over others. Consider the author's background, purpose, funding, and whether opposing
viewpoints are fairly presented. All sources have some degree of bias.
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